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BEE-KEEPIXCt IX VICTORIA. 

F. R. BcnI/jic, Bit Espirt. 

I.— LOCATTOX. 

Bee-keeping in \ ictoiia is carried on under diiterent conditions to those 
existing in other countries. In the N'orthern Hemisphere, and also in New 
Zealand, the principal supply of nectar comes from ground flora on 
meadows, roadsides, lields and woods. In Victoria, we depend almost 
exclusively on our eucalypts and a few other native trees and shrubs. 
Owing to our hot summers, wdiich prevent the secretion of nectar in soft 
herbaceous plants, except on irrigated land and in exceptioiiallv cool 
districts, the amount of honey obtained from other than native flora is 
small in comparison with the quantity harvested from eucalypts. 

E\'en wdiere climatic conditions are favourable' to the secretion of 
nectar, the system of closely feeding dowm pastures, which is largely 
practised in Australia, does not permit of the proper development of the 
nectar-producing plants and the maximum production of nectar. As 
probably over 90 per cent, of the honey produced in Victoria is obtained 
from eucalypts, this fact should be borne in mind when selecting a district 
in wdiich to commence bee-keeping. 

With the opening up of country to settlement, the natural honey 
resouroes are to a large extent destroyed. It is a natural and inevitable 
result and no claim can be made on behalf of bee cultinie to have the wdiole 
of the country kept in its natural state. 

Every countr}”, however, must' have forests and timber reserves to 
maintain the supply of timber, to protect the sources of wmter supply, and 
to exercise a beneficial influence on the climate. As the forests of Victoria 
are now permanently reserved and are being improved by thinning, pro- 
tection against fires, and new' plantations, they afford ample scope for 
apiciiltiiral enterprise and a great expansion of the bee-keeping industry. 
]\IoreO'\'ef, the advent of irrigation settlement 011 a large scale, together 
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with the practice of cutting fodder crops instead of feeding them off, will 
make bee-keeping profitable hi many places where, under the old system 
of continuous eating off, it could not be engaged in. 

SELEcrroN OF Locality. 

h'or the purpose of becoming conversant with the habits of bees, to get 
some practice in handling them, and to gain the knowledge and experience 
not obtainable from literature, bee-keeping niav be commenced almost 
anywhere. When, howeverj it is taken up as a bu.siness, a suitable district 
is essential to success. In selecting a site, due consideration should be given 
to the two main factors ; namely, the amount and variety of bee flora within 
a radius of two or three miles of the site chosen. The permanency of the 
bee flora is, however, the most important consideration, and the intending 
bee-keeper should locate on, or close to, scjiue permanent forest or other 
reserve, so as to avoid the risk of having his honey resources destroyed by 
the ring-barking of the trees. 



A BEE FARM IN EAST GIPPSLIND — ^AN IDEAL SITUATION FOR AN APIARY. 


Ill some of the best honey country in Victoria, consisting almost entirely 
of yellow box and red gum for many miles in extent, there is a deficiencv 
of pollen-producing plants before and after the honey-flow. With a 
scarcity of pollen, colonies cannot attain their maximum development, and 
therefore the best results can only be obtained where the bees, prior to the 
honey-flow, are kept elsewhere Thus, a practice has sprung up among.st 
bee-keepers_of having two sites for an apiar\- — one for breeding up in spring 
and wintering j the other for securing the honey crop. The moving of 
the bees from the ’winter site to the honey country, and back again when 
the honey -flow is over, entails a considerable amount of work, which can 
be avoided if a site is secured on the border line of the two classes of 
country. 

Licences. 

When locating on forest or other Crown lands, it is necessary to obtain 
two licences— -a l>ee-farm licence for one acre upon which to place the 
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apiary, and a bee-range licence which secures to the holder the exciusive 
use of the bee flora for a radius of one mile. No other bee-farm licence 
is allowed a,t a lesser distance than two miles. The payments to be made 
are is. a year per acre for a bee-farm site, and Jd. per acre for the radius 
of the bee range, or al>out ^4 4s. a year. 

Site of Apiary. 

Having decided upon the locality, the spot upon which the hi\-es are 
to be set out should be selected, with due regard to its suitability for the 
bees and convenience of working the apiary. 

An even, gently sloping surface, of gravelly or sandy soil, will be found 
most suitable. It should, if possible, be sheltered by a natural or artificial 
breakwind on the south and west. A .slope to the north or east is prefer- 
able to one to the south or Avest. 

The honey-house should be placed at the lower end, and the hives 
arranged in such a way that a good general vietv can be obtained from the 
door and windows of the building, so that during the swarming season the 
apiary may be under obser\*ation while necessary indoon work is being 
done. Having the building at the lower end of the ground has the double 
ach'antage of getting a better view of the whole apiary and of moving the 
supers of heavy honeycombs down hill at extracting time. 

It is not advisable to stand hives under evergreen trees, such as pines 
or eucalypts. Colonies in permanently shaded positions never thrive so 
well as others out in the open. If placed under deciduous trees, as for 
instance in an orchard, the hives will ha\-e shade during the hottest part of 
the day in summer, and sunshine during the cold months of the year when 
the trees are not in leaf. 

Arrangement of Hives. 

In laying out the apiary, it is better to place the hives in groups of 
twos, threes, o-r fours, with a longer distance between the groups, than to 
stand the hives singly in rows. The group system lends itself better to 
the A’arioiis necessary operations of uniting or dividing colonies and in 
moving about amongst the hives it gives more space betAveen the groups 
than Avould be the case betAveen the same number of hiA'es placed singly. 

When grouping hives, the entrances should point in different direc- 
tions. None, however, should face the south, as tffe strongest and coldest 
Avinds come from that quarter. It is also advisable to vary the grouping 
so that no tAvo adjoining groups Avill be exactly alike. This Avill to a great 
extent preA^ent the straying of returning field bees and the loss of virgin 
queens returning from their mating flight. The latter fiiequently occurs 
Avhen hives stand in symmetrical rows and without any variation in the 
arrangement and Avithcut distinguishing landmarks. 

{To he continued.) 
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BEES AND SPRAYING. 

E, E. Pescott, PrindpaL Horiicultural School, Burnley, and 
F, R. Bciihnc, Bee Expert. 

The establishment of an apiary at the Burnley Horticultural Gardens 
has furnished an opportunity for observing and recording data regarding'^ 
the working of bees among fruit trees, and the effect of the various orchard 
operations upon the bees. The apiarv was established during the spring 
of last year ; and, although it is too early to es'.tablish any definite con- 
elusions, certain observations have already been made which may somewhat 
upset ^’arious theories regarding the action of sprays upon the bees. 

It is an accepted fact that the bee is the most useful of all insects 
for the purposes of conveying pollen from flower to flower for fertilization 
purposes. It was pointed out last vear, in the January and April numl>ers 



A PORTION OF THE BURNLEY APIARY. 


of the Journal, that bees were of great service to the orchardist in assisting 
to increase the yield of fruit. It is also known that to exclude bees and 
other insects from the trees at the time when they are in blossom is sure 
to result in a considerably reduced fruit crop. 

It is often considered that bees are able to collect a good store of honey 
from fruit tree blossom, and that the yield of fruit tree honey comes at 
a time when the bees urgently need it for brood rearing. That may be so 
in other countries, but it does not appear to be so in Australia. Here, 
the nectar flow seems to be somewhat weak, and insufficient in quantity for 
the necessities of the bees, A Victorian apiarist during the past season 
removed his bee colonies from his home to a district where the bees had 
an available range over 15,000 fruit trees. He ultimately found that the 
bees were starving, and he had to remove them to a nx>re suitable locality. 
It may thus be found that the chief use of bees in the orchard will Ije 
for cross- fertilization purposes. 
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It has been frequently stated, especially in publications dealing exclo- 
-..'sively with the honey bee, that spraying the fruit trees, at the time when 
the trees are in blossom, will cause great mortality amongst the bee 
colonies, panticularly if the spray be a poisonous one. 

Wheneyer losses of bees occur in apiaries located in or near orchards 
in which spraying is practised, the owners assume that the mortality is due 
to the poisons used in the spraying mixtures. So far. there appears to Ije 
no proof that bees gather poison along with nectar and pollen, nor is there 
• any instance on record of the poisons having been proyed, by analysis, 
:to be present in dead bees, bee larvae, pollen, or honey. 

Dead bees may often be found not only on the blossoms of fruit trees 
'which were not sprayed, but also on acacia and other flowers blossoming 
at the same time. Heavy losses of bees from unknown causes occasional iy 
occur at the time of fruit bloom, in localities where there are no fruit 
trees at all ; while, on the other hand, apiaries located close to orchards 
in which the trees were sprayed repeatedly, suffered no perceptible loss 
-and were in a thriving condition. Again, bees might nc't be affected by 
the amount of poison gathered wdth the nectar, but it might be sufficient 
■to kill the brood. In an independent experiment made last season, iron 
sulphate, i part in 400 of sugar syrup, was quite harmless to bees, but 
'killed all the brood.' 

In the ABC and X Y Z of Bee Culture it is stated definitely that 
■spraying trees during bloom is destructive to bees and brood. We quote — 

Now that spraying with various poisonous liquids has come to be almost universal 
-among fruit-growers, the question arises, .Shall such spraying be done during the 
time the trees are in bloom, or before and after?’’ If it is administered when 
'the petals are out, bees are almost sure to be poisoned, much brood will be killed, 
nnd many times valuable queens are lost. About the first thing one notices during 
fruit-blooming time, if trees are sprayed while in bloom, is that a good deal of 
the brood dies, until the bee-keeper begins to wonder whether the bees have foul 
‘brood, black brood, or pickled brood — unless the truth dawns upon him that they 
have been carrying in poisonous liquids from the trees that have just been sprayed. 

It is not advocated in this article that ftuit trees should be sprayed 
when in full blossom ; the spraying operations can usual 1\- be conducted 
’•either before or after the dowering stage. 

it was pointed out in the January. 1911, article previously referred to. 
that rain at the blossom time seiiiously interferes with pollen action, and 
maturally liquid sprays would have the same effect. But there may be times 
when necessitv compels the grower to spray at this season. 

At the Burnlev orchards, there are altogether over 1,800 varieties of 
fruit trees, which bloom at \'arious times — frona the end of August to the 
l>eginning of November. Hence, the trees, particularly the apple and pear 
trees, must be sprayed at a time when some of them are in blcom. with 
both Bordeaux mixture and arsenate of lead. And this occurs every 
season. 

During last year, the pear trees were sprayed with Bordeaux mixture 
when some were in blossom ; while, later on, a number of apple trees were 
-Sprayed with lead arsenate when in bloom. Under these circumstances 
' it was decided to make observations in order to establish reliable data on 
•this question. 

At the Burnley apiary, the bee hives are right under the fruit trees, 
and at the time of spraying with Bordeaux mixture the ground had not 
jet been ploughed, so that the sprav fell not only on aiiv fruit blossoms 
which were open, but also on the Cape weed then abundantly in bloom. 
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Neither the spraying with Bordeaux mixture nor the subsequent one 
with arsenate of lead had anv effect whatever upon the bees, the colonies 
developing normally and without any check ; there was not at any time 
dead brood in the hives. There is no doubt that under the atmospheric 
conditions prevailing! at the time the spraying of the trees proved quite 
harmless to bees. Observations will, however, be continued in future, to 
demonstrate whether spraying is injurious to bees at all ; or, if so, under 
what conditions. 


DAIRY PRODUCTS FROM THE LONDON MARKET. 

R. Crowe, Ex forts Suferintendent. 

Since it was impracticable to afford visitors to the Royal Agricultural 
Society's Show a trip to London to see how our products compare there 
with those from other countries, the next best thing was adopted. Certain 
products from, countries with which rve have to compete against in London 
were procured there in the open market and displayed side by side with 
our own at the last Show in Melbourne The whole of the exhibits excited 
the keenest interest, and the movemeiiL proved an unqualified success. 
The educational efiect upon ail concerned was most marked, and was 
greatly appreciated. 

BurTER. 

Butter from Denmark. Siberia and Ireland was shown alongside some 
from Victoria that had been purchased on the London market at the same 
time as the others and returned to Meibourne. The cask of Danish butter 
contained one cwt. The butter itself was of excellent quality, and as 
pleasing to the eye as on the palate. In appearance, it was of a nice 
straw colour, with a seemingly transparent surface characteristic of fresh 
well-made butter which has not been overworked, or plastered in finishing. 
A small label about 4 in. x 2 in., bearing the national trade mark (the 
^‘Lur” brand — the old vikings' trumpet) rested on top of the butter. 
On endeavouring to remove the label it was found to break away, the 
reason being obvious — to prevent its transference from one package to 
another. A disc of fine quality butter paper, corresponding in diameter 
to the top of the cask, covered the butter before the lining paper was 
folded in. The folding was so regularly and daintily accomplished as 
to resemble a circular fan. The cask wms made of white beech, with 
white willow hoops. One of the staves bore the Impression of the 
national trade mark, while the factory's brand occupied a place on the 
head of the cask. The favour of the butter was all that could be 
desired. Upon analysis, it was found to contain 94.19 per cent, butter 
fat, 13.97 per cent, moisture, 1.2 per cent, salt, 0.64 per cent, casein, 
and no boric acid. Reichert value, 30. 

The cask of Siberian butter was of the same size as the Danish, but 
the package and contents were inferior to it in every respect. The 
package consisted of material more roughly dressed and put together. 
The butter was lifeless in appearance ; in flavour, it was not comparable 
to the Danish, and about a quarter of an inch of dairy salt was spread 
over the top surface. There was no national brand, and the contrast 
generally was quite pronounced. Upon analysis, the butter was found 
to contain 86,7 per cent, butter fat, 10.88 per cent, moisture, 1.72 per 
cent, salt, 0.7 per cent. ca.sein, and no boric acid. Reichert value, 28. 






DANISH BUTTER. 


SIBERIAN BUTTER, 


AMERICAN LARD. 
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The Irish butter was packed in a deal box containing 56 lbs., ' which 
was slightly wider each way at the top than at the bottom, no doubt 
to enable the contents to be more readily placed on the grocer’s counter. 
As regards quality and appearance, there was not much to choose between^: 
the Siberian and Irish butters. The latter contained 84.53 cent, 

butter fat, 12.8 per cent, moisture, 2.07 per cent, salt, 0.6 per cent, 
casein, and no boric acid. Reichert value, 30.7. 

The box of Victorian butter bore the Commonwealth stamp and cer- 
tificate number, and upon looking up its record it was discovered that 
originally it comprised portion of a parcel dealt with for export over five 
months previously. Notwithstanding its age, the butter opened up in 
good condition. In the first place, it was not a superfine butter, and,, 
of course, w^as not up to the Danish standard. In any case, that could 
not be expected, as the Danish w'as probablv not more than 9 or 10 weeks 
old. The \ictorian butter was decidedly better than the Siberian or 
Irish, and it opened up in accordance witli the grade originally awarded 
to it. Slight depreciation had taken place, but not sufficient to warrant 
it being placed in a lower grade. 


ENGLISH CHEDDAR CHEESE. 


C.4NADIAN CHEDDAR CHEESE. 



rhe les.sons to be deduced were, first of all, the thoroughness ap- 
parent in every detail connected with the Danish product, the make and’ 
cleanliness of the package, the dainty finish, and the impression of the 
national mark ; the butter itself left nothing more to be desired. 

Since the Show it is pleasing to note that some Victorian butter- 
factories have materially improved the appearance of their butter, by 
paying more attention to the finish and the folding in of the paper, 'and' 
completing it with an attractive paper seal. 


Cheese. 

English Cheddar, Canadian Cheddar, English Cheshire, Dutch Edarn^, 
and Gouda cheeses were shown, the two latter being typical of the kind 
for which there is a great demand in the East. The Cheshire and' 
Cheddar cheeses were 90 lbs. each, and symmetrical in shape. The- 

quality of all varieties was very fine indeed. Comparisons could not be- 
orawn, so regular and characteristic wa.s each make. Upon cutting, the- 
texture wars close, meaty, and everything that could be wished for. ’ 
W hen advising makers of cheese during the previous season as to the- 
sizes required for the English market, the greatest difficulty was experi- 
enced in persuading some manufacturers to depart from the 40 lbs. size 
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•and to make cheese of 60 lbs. each. Xot the slightest troubie was 
-encountered in convincing all who saw the exhibits of the advantages 
possessed by the larger cheese. Locally, small cheeses are probably pre- 
ferred because, on account of the plentifulness of meat, cheese does mu 
enter largely into the diet of the people, and the average grocer takes 
a long time to cut the last of a cheese. In England, howe\er, where tlie 
population is dense, and cheese forms no inconsiderable pioportion of the 
working man's diet, a number of large cheeses may be cut out in a single 
■day. 

From the manufacturer’s point of view, everything is to be gained 
by making the large sizes for export, since less surface is exposed for 
-evaporation and loss in weight per lb. than is the case with small sizes. 
In a climate such as- ours, with a comparatively dry atmosphere, this is 
most important. In addition, two large 90 lb. cheeses go in one case, 
whilst a slightly smaller case will hold only three of 40 lbs. each, or 
two of 60 lbs. each. It will therefore be recognized that a ton of the 
larger size cheese would cost much less for casing than a ton comprising 
the smaller sizes. Again, the grocer in London is prepared to pay more 
for the large sized cheese, because there is less rind or waste per lb. than 
is the case with small ones. 

Briefly, then, the cheese- maker by making large sized cheese has more 
to sell, it costs less to pack for market, and a higher price can be realized. 
The analyses were as follow: — 


— 

. Moisture. 

Ash. 

Proteids. 

Fat. 

Milk Sugar. 


O'' 

/o 


! 

/o 

( 26-33 ] 

: ' Fitrogen 1- 
^ [ 6-37 j 

0/ 

/o 

I 

* /o 

English Cheddar 

36-25 

3-75 

29-95 

3-74 

Cheshire 

.. ' 39-11 

2-00 

24-50 

1 31-28 

3*11 

Gouda 

40-12 

1 5-95 

I 25*01 

j 24-80 

4-32 

Canadian Cheddar . 

33-53 

3*55 

25-33 

35 *58 

2-Oi 


Pig Products. 

Bacon from Ireland, Canada, Denm.ark and Holland ; hams from 
Yorkshire, Ireland and United States; and lard from Ireland, Denmark 
and United States were displayed. All of the sides of bacon were much 
larger than is favoured locally, and were dusted over with ground pea meal. 
Upon cutting, the quality did not impress experts, and their verdict was 
confirmed by frying rashers in the pan. They were mild cured, and the 
flesh was coarse and flabby, proving that feeding had not been considered 
in order to "'‘top off'’ and harden the flesh. In curing, also, the 
minimum loss in weight wxas evidently aimed at. 

The one great lesson was that baconers from 130 to 170 lbs. represent 
the typical weights required in England, 150 lbs. being the ideal weight, 
whilst here the weiglits range from 120 to 150 lbs. Nearly all breeders 
know that it costs less per lb. to produce a pig of 180 lbs. weight than one 
-of 130 lbs. weight, the cost per lb. for the last 50 ibs. being much less 
than for the first 130. 

The hams were not in any way exceptional, and did not call for special 
mention. The Yorkshire ham was unsmoked and on that account appeared 
less attractive than the others. 
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IRISH BACON. 


CANADIAN BACON. 


DANISH BACON. 


DUTCH BACON. 


YORKSHIRE HAM. 


IRISH HAM. 


AMERICAN HAM. 
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The lard from Ireland and Denmark was put up in bladders, whilst 
the American was packed in a pail, very attractively got up. It is im- 
probable, however, that either of these forms will be adopted here when 
an export trade is developed. At various times lard has been exported 
from Victoria packed in butter boxes ; the stowdng on board ship for long 
voyages is the determining consideration. 

Poultry. 

Sussex, Surrey, Irish, Canadian and French chickens were shown, 
and a glance wms' sufficient to enable one to recognize the difference in 
breedings quality and packing. The case of French chickens stood out 
from all the rest as regards regularity of size, colour and plumpness. 



VICTORIAN PORK. 


There wms little to choose between the Sussex and Surrey chickens ; they 
w^re uniform in colour, size, w^eight and condition, with white legs, and 
cleanly got up. 

In the case of 12 Irish chickens, at least eight different colours and 
shades of colour could be distinguished. The birds were not uniform in 
size and condition, and of course were discounted in consequence. 

The get up of the Canadian birds wms even wmrse. The variety of 
colours was not so great, but the wmnt of regularity in size and condition 
was more apparent; in addition, the feet had not been washed before 
killing. 

A glance at the exdiibits as a whole w\as sufficient to impress one with 
the advantages resulting from grading into uniform classes and exercising 
care in regard to every detail in tnissing and packing. 
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BUILDmG HIOTS FOR SETTLERS. 

XVI.— TWO-BAIL MILKING SHED. 


/. WilsOfiy Silo Builder. 

The accompanying plan of a milking shed is the first of a series, 
which it is proposed to publish from time to time in the Journal. This, 
is a simple and sanitary shed meeting all the requirements of the Milk 



PLAN OF TWO-BAIL MILKING SHED. 


and Dairy Supervision Act. It can be erected at a small cost, withouL 
the assistance of outside labour. The woodwork is all sawn timber as 

follows : — ' 


Angle studs, 4 in. x 4 in. hardwood. 

Plates, rafters, runners for bails, tongues, and two short braces 
all other studs, 4 in. x in. hardwood. 

Purlins and runners for iron, 3 in. x in. hardwood. 

Braces, 3 in. x i in, hardwood. 


for front and 


The shed is lined on the inside with galvanized corrugated iron the 
small corrugations making a neat finish. Lining the walls on the inside ^ 
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does away with the angles and corners which are formed where the usual 
practice is followed. This prevents cobwebs, dirt, &c., from accumu- 
lating, and the walls can also be more readily washed with a mop or swab. 

As shown, the floor provides a raised kerbing, dung space, and gutter 
at the rear of the cown A brick cess pit is also provided on the outside 
of building ; this is connected with the., brick gutter by an open iron 
gutter, the end of which projects in., and allows the fluid to flow into 
a kerosene tin placed in the pit. 



Material for Two-hail Milking Shed, 

Hardwood — 

4 in, X 4 in. — two 9 ft. ; three 7 ft. lengths. 

3 in. X 3 in. — one 7 ft. length. 

4 in. X in.— four 12 ft. ; tw'o 11 ft.; eleven q ft. ; two 8 ft. ; four 5 ft. ; 

two 4 ft. ; two 3 ft. lengths. 

3 in. X in. — four 12 ft.; seven 9 ft. lengths. 

3 in. X I in. — two ia ft. ; one 12 ft length. 

Corrugated galvanized iron, 26 gauge— ten 6 ft. lengths (roof). 

Small corrugated galvanized iron, 26 gauge — eleven g ft. ; four S ft leiudhs 
(walls). ' • 

Springhead nails, 2^ in. — 2 lbs. 
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Galvanized clout tacks, in. — ^5 lbs. 

Bolts and nuts — two 5 in. x ^ in. ; two 7 in. x ^ in. 
Cement — two bai^s. 

Sand — two loads. 

Bricks — 268. 


SILOS AND SILAGE. 

G. H. F. Baker. Silo Supervis'^r. 

A silo is a practically air-tight receptacle in which green fodder is 
stored in a succulent state. In this condition it will remain for as long 
a period as required without deteriorating in value. The material thus 
preserved is known as ensilage or silage. Correctly, the word '‘silo’' 
means a pit; but it may be a square, round, or oblong receptacle of any 
size below or above ground. 

Methods of Silage-making. 

There are various methods of silage-making, and it is immaterial 
which is followed, as long as care is exercised and a good sample is 
obtained. The farmer should never neglect an opportunity to have some 
.such fodder stored on the farm. 

Pit Silo. — The undergromid or pit silo was the lirst style adopted 
in Victoria and it met with varying success. It may be of any shape, pro- 
vided the wall surface is comparatively smooth and as plumb as possible, 
the bottom being the full width of the upper portion. The reason for 
this is that, as the silage settles down, any unevenness of the wall surface 
is liable to allow of air entering the mass and decomposition occurring at 
that place. 

In hillside situations or porous soil, the wall or floor surfaces may be 
left in their natural conditions, but where drainage is necessary it should 
l3e walled with slab, brick or cement ; also provide a pipe or other means 
to carry off an\’ sub -surface moisture to prevent the silage being damaged 
thereby. 

The difficulty of properly draining the underground silo and of hoist- 
ing the silage, together with the cost of excavating, briching, &c., has 

militated against the adoption of this system to any great extent. 

Stack Silage. — Stack silage has also been more or less popular in 
many districts for a few years, and it is a very’ good makeshift method 
of preser\dng green fodder in years of sujierabundant growth. 

Tub Silo. — Some fourteen years ago the overground, or tub silo as it 

is now called, was introduced to Victoria from America ; and, owing to 

the ease with which it is both filled and emptied, it has almost superseded 
all other forms of silo. It was first introduced to the Victorian farmers 
by the late David Syme. Professor Cherry, then lecturer on Scientific 
Dairying toi the Department of Agriculture, was so favourablv impressed 
with its utility that he advocated its adoption far and wide. It has been 
considerably improved and cheapened since its introduction ; and now, 
with the assistance given by the Government by the extended payment 
system, it is within the reach of all Victorian farmers. 

The tub or overground silo may be built of brick, concrete, all steel, 
all wood, or wood and iron combination, all of which have proved satis- 
factory and have stood the test of time. 
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The brick and concrete silos are the most costly, but their period of use- 
fulness is greater, 


The all-steel portable silo, known as the Russell, is recommended 

7 


WOOD AND IRON SIIO, 

or where the farmer is on a leased property. Being ail steel, the white 
ants cannot destroy it, there is no fear of k being burnt, and it can be 
easily dismantled and rebuilt. 






STEEL AND ALL WOOD SILOS. 


The wood and iron type of silo is very popular in all parts of the 
State ; when properly constructed and limewashed before filling and after 
emptying, it will last many years. 
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When to Cut a Crop for Silage. 

The time at which to cut a crop for silage varies with the different 
varieties usually ensiled. Thus, maize, one of the principal crops grown 
for silage, is ready when the bottom leaves are drying off and the grain 
is doughy and glazing. The same applies to sorghum, amber cane, 
planter’s friend, millet, or teosinte. Oats, wheat, barley, rye, &c., should 
be ensiled wdieii on the turn from the green to ripening stage the grain 
will then be fairly full but milky. With weeds, thistles, wild oats, &c., 
it is necessary to ensile them as soon as the pollen appears, so as to 
prevent the seed from fouling the ground during the following season. 
When ensiling any immature growth it is necessary to mix some drier 
fodder with it to counteract the excessive moisture and thus prevent a soft 
mushy sour silage resulting. 

As legumes, such as beans, clovers, lucerne, peas, and vetches, have 
been found to give as good value when dry cured as hay, it is not ad- 
visable to ensile them, except as portion of a mixture. When ensiled by 
themselves the loss of food properties is greater than the gain in palata- 
bility and digestibility, the loss in the most valuable nutrients being the 
heaviest. 

Filling the Silo. 

Briefly, it iiiiay be stated that the preservation of green fodder as 
silage depends on the fermentation going on in the mass, which is con- 
trolled by the amount of air present. Should an excess of air be 
allowed entry, then decomposition sets in and the material is ruined. 

There are two recognized varieties of silage — sweet and sour. By 
sour, it must not be understood that the material is in any way offensive ; 
it is pale greenish yellow in colour with a vinous odour. Sweet silage, on 
the other hand, is of a browTi colour and has a sweet luscious odour. The 
sour variety is found more suitable for milking cows, while the sweet has 
been recommended for fattening stock. 

Slow filling and well trampling, by keeping a minimum of air in the 
silo, arrests the fermentation ; the temperature does not rise above 90 deg. 
Fahr., and sour silage is produced, whilst by quick filling the air is not so 
well drawn out, the temperature rises to 120 deg., or even to 150 deg. 
Fahr., and sweet silage is obtained. 

Filling too quickly is not considered an advantage on account of the 

liability of the mass to generate too great a heat with the result that the 

silage is liable to decompose. On the other hand, filling too slowly is 
liable to result in a cooling off of the material before sealing the mass 
down, with the result that loss ensues. 

‘ Before commencing to fill the silo, the interior wall should be lime 
c washed with a thick wash made of lime and skim milk. This may be 
- done each evening after filling, using the silage as a stage. The wash 

' is put on to protect the lining of the silo against the acid juices of the 

silage, and must never be neglected nor applied thinly. 

Unless unavoidable, the crop or material intended for silage should 
not be cut until it has reached the proper stage of maturity. 

Every effort should be made to ensile ‘ the material the same day as 
it is cut in, the field. : 

In order to exclude as much air as possible and economize space, it 
is necessary to reduce the fodder to a fine mass before filling into the 
silo. It is therefore necessary to pass it through a chaff or silage cutter 
and cut it into half to three-quarters of an inch in length. From the 
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cutter it is carried by means of an elevator or blower, which should 
deliver the material as . near the centre of the silo as possible. This niav 
be done by the aid of bag chute attached tO' the mouth of the elevator 
or the bloweij whichever method is in use. 

The labour of distributing the fodder is thus minimized, and an even 
sample of the material will be distributed all over the silo. If the 
fodder be allowed to fall direct from the mouth of the conveyor, the 
heaviest parts will fall on one side, and the lighter parts on the other — 
the silage will not settle evenly and loss wull eventuate. To assist in 
the close packing of the silage it is absolutely essential to well trample 
it all over the silo. Trampling the sides or around the edges is not 
sufficient, for with the shrinking of the centre the outer edges creep 
towards it and away from the walls,, thus allowing access of air and 
consequent loss. The centre should always be kept a little higher than 
the outer edges. 

The rate of filling should not be under 5 ft. nor over 12 ft. per 
day. Avoid, as much as possible, delays in lilling ; a day or less is not 
serious but a longer period will have adverse results. The amciint of 
settlement that takes place after the silO’ has been filled, sealed, and 
weighted is a fair index as to how it has been filled and packed. In 
a well filled silo it will amount to close on 3 ft.,, and more in those 
that have not received proper attention. The writer has seen a shrinkage 
of 10 ft. in a 2 1 -ft. silo that had been filled to the top but was not 
trampleii. The owner of this silo believed that trampling wms injurious, 
but after one season's trial he is now a greater advocate for trampling 
and packing than he was for the other method. Too rmicli stress cannot 
be laid on the importance of icell packing the silage in the silo. 

Sealing and Weighting. 

The satisfactory sealing and weighting of the silo are also very im- 
portant features that make for success. Many devices have been tried 
with more or less success, but all that is necessary is to cover the green 
fodder with a sheet made of tarred bags and upon this place a foot of 
chaffed straw or other waste material, and \yell wet same. This 
is to encourage mould growths which act as an air-tight seal and thus 
preclude air from gaining access to the silage. Upon the top of this 
material place a foot deep of some weighty substances, such as sand, 
earth, logs, brick or stone, to^ press dowui the top 4 or 5 ft. of silage; 
all under that depth is pressed down by the weight a ’we. If the pre- 
cautions mentioned are taken, the farmer will be pleased with both silo 
and silage. 

The same precautions are necessary when filling a pit silo, whether 
the fodder be chaffed or not. When ensiling whole sheaves in a pit silo, 
start building from the centre by first making a heap there and laying 
the sheaves in such a manner that they are placed lengthwise along the 
walls, not butt ends as in a stack. In this case the order is reversed to 
assist in excluding the air. Always build with centre higher than the 
sides ; if time permits, cut the bands and remove them. 

If the pit is a large one, the ends of the pit should be sloped to 
admit., of the waggons or drays being driven right through the silo ajid 
over the silage ; this will aid very much indeed in consolidating the 
silage. If a small silo is in use, take a draught horse into it and walk 
him around, after every load is added, to pack the fodder. 

Seal in the same way as a tub silo, and weight with the earth taken 
out of the excavation. As shrinkage will be considerable, build the silage 
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several feet higher than the surface. If it has been well filled andv 
packed, it will only shrink to .surface level. Cut drains around the pit 
to prevent water flowing in. 

Stack Silage. 

A stack of silage is built in the same way as a stack of hay. The- 

necessary precautions to take are to guard against building the stack large - 

in area and low in height, as a large amount of green material can be^ 
placed in a .small area. Hay stack dimensions are of no value for silage - 
stacks. In general practice, it is found that one- fourth the area of a 
ton of hay will hold a ton of silage. 

During building, the stack should be weighted every night after- 

ceasing work. This can be done by suspending weights on wires across - 

the stack, or placing some weighty material on it. Finish off the stack 
in a .suitable shape to resist the weather, and weight it to assist settling- 
and exclusion of air. 

Several devices for weighting stack silage have been tried, but none- 
are so satisfactory as the dead weight on top. It is ever doing its 
duty and does not require any attention after being placed there. I*ogs, 
stones, sand, bricks or earth may be used for weighting. One good’ 
plan is to make a framework of heavy saplings. Lay these around the- 
edges, cutting notches in them so that they will fit into each other where* 
joined ; then fill between them and all over the stack with earth. This- 
device will do- good work and give satisfaction. 

Opening the Silo. 

When opening a .‘'•ilo carefully remove the weight and seal. The* 
latter, together with any mouldy silage that may be on top, should be' 
placed on the manure heap for future use as humus for the soil. 

The silage required should be daily .scraped off' in layers from the top- 
and bagged or passed down a chute to the feed truck. Avoid, as far 
as practicable, sinking holes in the silage; in fact, keep as little of the 
silage exposed to the air as possible. Remember, air is the chief' 
factor in destroying silage. Some careful farmer.s cover their silage with 
a tarred bag sheet immediately they have removed all they want for the- 
day. 

Daily Ration. 

The daily ration of silage for a dairy cow is from 30 to 40 Ib.s., when* 
fed with other fodders; when there is some grass available, 30 lbs. per' 
day is ample. Sheep will eat as much as 3 lbs. a day, but 2 lbs. will 
keep big wethers or ewes in good condition. It is advisable to give- 
horses small quantities only of silage, otherwise there may be trouble from 
stomach derangements ; limit the amount fed to a few lbs. per day. 
Pigs and poultry will only eat small quantities. 

Advantage? of Silage. 

Silage may be made of all plants that animals are allowed to eat iiT 

the green state and such fodder preserved by this means lose.s but little 

of its feeding properties in the process. In one way there is a slight 
improvement, that is, the tougher fibre of siloed fodder is softened and 
made thereby more digestible and acceptable to animals. 

At no time of the year do animals do better than in the height of 

spring ; they then rapidly make flesh and yield their maximum flow of 
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milk. It is for these reasons that the silo is recommended to the farmer 
so that the surplus growth of spring may be carried on in the same suc- 
culent condition to a leaner time. Dry fodder never equals the rich- 
spring growths. No other method of fodder conservation can hope to 
approach the rational one of ensiling, for by that all the succulent juices 
are retained, the fibre is softened, and little of the food properties are 
lost ; while, by dry curing the fodder, all the natural juices are lost. 

No fodder is relished so much by stock as silage. Its influence is 
very beneficial to the animal system, is invigorating, and prevents cripples 
and impaction. Succulent silage makes for good health and heavy 
milk flow. 

With the help of a silo a farmer can take two crops off the same area 
in a year, for when a crop reaches the right stage of maturity it can be 
chaffed direct from the field into the silo, leaving the land free to be* 
manured, prepared, and sown with a succeeding crop for silage. 

The silo enables a farmer to make good use of all undesirable growths^ 
on the farm and to eradicate objectionable weeds ; seed of any kind that 
has passed through the mild fermentation which goes on in a silo will not 
germinate. Silage made from- any fodder can therefore be fed to animalsi- 
without fear of spreading weeds. 

It is safe from the ravages of birds and vermin. There is no danger 
from fire, and when properly made it will remain in a tempting easily* 
digested condition for years. 

In times of drought, as many animals die of impaction as of star- 
vation for the system is unable to deal continuously with toughened hard- 
tO“digest fodder with the consequent result that death takes place, whereas- 
had the crop been converted into silage a soft succulent easily digestedf 
fodder would have been available to tide the animals over the period of 
scarcity. 

Crops can be ensiled at their best and placed ready for feeding at 
any time. On farms where green fodder crops are grown, and where- 
ensiling is not practised, it is necessary to start carting the fodder for 
succulent feed before it is at its best. In many cases where the crop- 
is an autumn one, reaping is continued into winter long after the crop 
has reached maturity and been damaged by frosts. The loads must of 
a necessity be light to enable the horse to pull it out of the paddock. 
The land is cut into ruts, making ploughing the following spring very 
difficult, whereas if this crop had been ensiled it could have been left 
till it reached the right stage of maturity and then ensiled in the long- 
days when it is pleasant to work and when the ground is firm. The 
silage is ready for feeding in the short days of winter and unpleasant 
tasks are escaped. 

Every year, in all parts of the State, there is a shortage of succulent 
fodder, from late summer to early spring, but by the aid of the silo 
cattle can, with profit, be tided over this time of stress. The dairy 
returns can be kept up — prices for dairy produce are highest in the* 
lean times. 

Silage therefore keeps up the dairy returns, keeps the stock healthy 
and thriving, enables the farmer to carry more stock, spurs him on to- 
better efforts in all his farming pursuits by increasing the profits of the 
farm and aids in keeping up the fertility of the soil. No one who has 
fed silage to his stock would hesitate a moment before stating that a 
farm is not complete without a silo. 
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Throughout the whole of the State every spring there is an abundance 
of growth which goes to waste. A few weeks later it would be O't 
great beneht and assistance to the animals on the farm in enabling them 
to digest the hard dry innutriticus fodder at their disposal, which is only 
eaten when necessity compels. It is therefore the duty of every farmer 
to equip his farm with a silo'. 


THE ARTIFICIAL MANURES ACTS. 

UNIT VALUES FOR 1912. 

P. Ranhin Scotty Cliemht for Agriculture. 

The Amending Artificial Manures Act of 1910 requires that manu- 
facturers or importers siiallj on or before ist November in each year, 
register the brands of their several fertilizers, and at the same time supply 
to the Secretary for Agriculture, under declaration, the name and address 
of manufacturer or importer, the place of manufacture, the raw material 
from which the manure is manufactured or prepared, a statement of the 
percentages of nitrogen, phosphoric acid, and potash contained in the 
manures, and the retail price per ton. From these percentages of plant 
foods and prices, the unit values of the constituents which have a com- 
mercial value are calculated, and these unit values constitute the basis of 
calculating the values of all manures for the period during which the 
registered brands continue in force, i.e., until the publication in the 
Government Gazette of the list of registered brands for the following 
season. 

A fixed limit of deficiency is allowed in all fertilizers, (see schedule 
hereunder). AVhen a manure is shown to contain less nitrogen, phosphoric 
acid, or potash than the proportions stated on the label or in the invoice 
certificate, to the extent set forth in the schedule, the vendor is liable to 
a fine of £10 for a first offence, and for any subsequent offence. 

SCHKOnLE. 


Percentag'^s of Beticieucy allowed in regard to Ingredients 
of Fertilizing Value. 


Description of Man nr 

i 

Xitrogen. 

Potash 

Phosphoric Acid. 


readily 

Soluble. 

Water 

Soluble. 

Citrate 

Soluble. 

Citrate 
Insoluble. • 

All manures containing nitrogen 

All manures containing pr>tash 

All manures conraining water soluble 
phosphoric acid 

Ail manures containing citrate soluble 
phosiphoric acid 

AH manure containing citrate ■ in- 
soluble pbospborlc acid . . , 

0-50 

1 -dO 

1.00 

1 -oo* 

1*00» 


* XoTB.—Prcn-ided that the total phosphoric acid deficiency shall not exceed 1*50 per cent. 
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The label and invoice certiiicate referred to above are those mentioned 
in sections 5 and 7 of the principal Artiiicipi Manures Act of 1904. 
These clauses require the vendor to attach to each bag a label or tag, 
declaring the composition of the manure sold in quantities exceeding 56 
lbs., and to deliver to all purchasers of manures, at the time of sale, an 
invoice certificate conve}dng similar information to that required to be 
stated on the label. 


Practical Utility of Unit Value System. 

From the unit values and the guarantee contained on the tags or 
invoice certificates, it can be readily ascertained whether the price asked for 
a fertilizer is its reasonable commercial value (see method of calculation). 

It will be noted that the price asked for mixed manures is generally 
higher than the commercial value which would be arrived at by means of 
a calculation fromi the unit value, hut it must be remembered that in 
fixing the unit values no allowance is made for the cost of mixing and 
other incidental expenses, but only the actual value of the constituents 
which have a commercial value is taken into account. 

The unit values and methods of calculation are shown hereunder : — 


Unit Values of ^Manures for 1912. 


(Cal ciliated from declared f rices of Fertilizers registered at iae Office 

Secretary for Agriculture .) 

1 per cent, of nitrogen in the form of nitrate ... 

I per cent, of nitrogen in the form of ammonia ... 

I per cent, of nitrogen in the form of blood ... 

I per cent, of nitrogen in the form of fine bone 

I per cent, of nitrogen in the form of coarse bone and unspecified 

I per cent, of phosphoric acid as water soluble 
I per cent, of phosphoric acid as citrate soluble 

I per cent, of pdiosphoric acid as fine bone 

I per cent, of phosphoric acid ao coarse bone ... 

I per cent, of phosphoric acid as insoluble, in bone superphosphates, and 

Thomas phosphates 

I per cent, of phosphoric acid as insoluble, in all other manures 
I per cent, of potash in the form of sulphate ... 

I per cent, of potash in the form of chloride ... 


of the 

s. d. 

K 5 
14 9 
12 9 

12 9 
12 Q 

4 9 
4 o 
4 6 

4 O' 


3 o 
2 o 

5 5 

4 S 


Method of Calculating the Commercial Value op a Manure. 

The commercial value per ton of a manure sold in A^ictoria is obtained 
by multiplying the percentages stated of the fertilizing substances bv the 
corresponding unit values fixec' herefor, and adding the separate values 
tcg ether. Examples : — 

3 . Nitrate of Soua — 

Ineoict certificati' or iatj, Io'dQ per (‘eiit, mtrogen, 

Cokiilation — £ 

15-fiO X 17s. 5d. = ... ... 13 10 0 

Calculated value per ton — ... ... 13 10 0 



24 


Journal of Agriculture, Vicioria. [lo Jan., 1912. 


2. Sl:pkpwPHosphate — 

luL'oice eeri iff cate or taij — 


Water soluble phosphoric acid 
Citrate soluble phosphoric acid 
Insoluble phosphoric acid ... 


17 per cent. 
1 
2 


20 


Total phosphoric acid 
Calculation — 

Phosphoric acid (water soluble) — 17 X 4s. 9d. — ... 
„ ,, (citrate soluble )~I x 4s. = 

j 5 ,, (insoluble)— 2 x 2s. = 

Calculated value per ton ... 


d. 
0 9 
4 0 
4 0 


4 8 9 


S. Bonedust — 

In voice ceriifictite or tag— 


Nitrogen 


3.50 per cent. 



Phosphoric acid 


... 19.50 



Mechanical condition— 





Fine 


... 40 per cent. 



Coarse 


... 60 



Calculation — 





Nitrogen, fine 

3*50 X 40 

100 

A ,S‘. 

= 1*40 X 12s. Od. = 0 17 

d. 

10 


3-50 X 60 




Nitrogen, coarse 

100 

= 2*10 X 12s. = 1 

5 

2 

Phosphoric acid, tine 

19 50X40 
100 

= 7*80 X 4s. 6cl. = 1 

io 

2 


1950x60 




Phosphoric acid, coarse - - 

= 11*70 X 4s. = 2 

6 

9 


Total value i^er ton 


6 4 11 


4. Mixed Maxtes— 

Invoice certificate or tag--^ 

Nitrogen as sulphate of ammonia 
Phosphoric acid — 

Water soluble 
Citrate soluble 
Citrate insoluble 
Potash as muriate (chloride) 

Cairidotlon — 

l*b0 X 14s. 9d. 

11*50 X 4s. 9d. = 

•65 X 4s. = 
l’2o X 2s. = 

1*50 X 4s. 6d. = 

Calculated value pen-ton 


1*60 per cent. 


11*50 per 
65 , 

1*25 , 

1-50 , 


£1 s, d, 
... 1 3 7 
... 2 14 7 
... 0 2 7 
... 0 2 6 
...0 6 9 

... 4 10 0 


General Remarks. 

All substances containing nitrogen, phosphoric acid, or potash, manu- 
factured or prepared for the purpose of fertilizing the soil, come under the 
a;peration of the Artificial Manures Acts. 

Nitrogen is the most expensive of the three essential fertilizing elements. 
It exists in three forms — organic, anamonia, and nitrate. Organic 
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nitrogen is widely distributed tlirough the animal and vegetable kingdom, 
and its chief source for nianiirial purposes is from blood, bones, and other 
organic substances. 

Nitrogen as ammonia is obtained chiefly from the destructive distillation 
of coal in gas manufacture. It combines with an acid radicle forming 
sulphate of ammonia, and in this form it is more readiiv soluble than 
organic nitrogen. 

Nitrogen as nitrate is found in natural deposits in South America. 
It exists as nitrates of soda and potash. Like ammonium sulphate, it is 
completely soluble in water and diffuses readily through the soil. it is 
available as food to the plant without further change. 

Phosphoric acid is derived from phosphates, the chief source of which 
is phosphate of lime. It occurs in fertilizers in three forms, which are 
distinguishable by their solubility (water-soluble, citrate- soluble, and in- 
soluble), and these terms express the forms in which phosphoric acid is 
readily available, moderately so, or difficultly so, respectively. 

The first mentioned form is, of course, soluble in water, the second is 
the portion soluble in citrate of ammonia after the extraction of the water 
soluble content. Citrate soluble form is generally considered to be avail- 
able as plant food, and is of importance in arriving at the value of a 
fertilizer. The insoluble phosphoric acid is not of any immediate value to 
the plant, its action on soils is slow, and its value doubtful. Experience 
has shown the necessity of fertilizers which are immediately available to 
the plant, and for this reason insoluble phosphate is treated with sulphuric 
acid, and so converted into soluble superphosphate. 

Bonedusts contain phosphoric acid and nitrogen, the phosphoric acid 
content being insoluble in water ; but, in a finely divided state, the particles 
have more surface exposure, and, consequently, decay quicker and become 
available to the plant. The fineness of a bonedust has, therefore, an 
important bearing on its availability. 

Bone fertilizers are distinct from bonedusts, in that some are composed 
of bonedust, animal refuse, ground phosphate rock, and generally super- 
phosphate, while others are bonedusts diluted with gypsum. 

Ground phosphates and guanos differ from the organic phosphates such 
as bonedusts and animal fertilizers. They contain practically no organic 
matter, are denser in structure, and, except in extreme cases, they are not 
used to any extent without treatment with acid. They are used as raw 
material for the manufacture of superphosphates. 

Thomas phosphate is the by-product obtained in the manufacture of 
steel, through the use of phosphatic iron ore. The phosphoric acid content 
is more readily soluble than in bones or rock phosphates. 

Potash is obtained from natural deposits, and is supplied in the 
form of sulphate and chloride (muriate). Both forms are readily 
soluble. 

The following is a list of fertilizers registered in the office of the 
Secretary of Agriculture for the year 1912, showing the particulars of 
each manure, as required by the Artificial Manures Acts, to be published 
in the Government Gazette, 



List oi? ITertiijIzbbs RpEgistbresis at the Oeeioe oe Seoretaby for Aqrioueturb under the Artificial Manures Acts. 



Bone and Supei 
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NHILL FARM COMPETITIONS, 191L 


A. E. V. Richardson^ J/.A., B.Sc. (Agric.), Agricultural Suferintendeni, 


In connexion with the Nhill Farm Competitions for 1911, entries were 
received in the following sections: — Large Farms, Small Farms, Crops, 
Fallow. 


SECTION l.-LARGE FARMS. 

The followdng scale of points was used in judging these farms: — - 


A. Best system of cropping, rotation, cultivation ... ... 35 

B. Character, condition, and value of farm crops ... ... 20 

C. Condition of the fallow, taking area into consideration ... 20 

D. Live Stock — 

(<2) Horses ... ... ... ... ... ... 25 

(<&) Sheep ... ... ... ... ... ... 20 

(<f) Cattle ... ... ... ... ... ... 10 

Pigs 5 

(e'l Poultry ... ... ... ... ... ... 5 

E. General farm equipment ... ... ... ... ... 20 

F. Boundary and subdivisionai fences and gates ... ... 20 

G. The mo.st complete and efficient system of water storage ... 45 

H. Arrangement, character, and condition of farm buildings ... 20 

I. Best kept and most suitable orch;ird and vegetable garden ... 10 

J. Best provision of reserve fodder ... ... ... ... 20 

K. Best efforts in direction of tree planting ... ... ... 5 

E. Farm and live stock insurance ... ... ... 5 


. Details of Judging. 

System of Cropping, Cultivation , Rotation, and Manuring. 

The general scheme of rotation and cropping varied within very small 
limits among the competitors in all sections. In most instances, the 
general plan followed was a four-course rotation in which wheat, pre- 
ceded by a bare fallow, headed the series. The wheat stubbies are 
usually burnt off; and, after a preliminary discing, oats, either with or 
without manure, are sown as the second crop in the series. These oats 
are invariably stripped ; and, during the third year, the self-sown oats 
are grazed with sheep. Finally, the rotation is brought to a close 'with 
a season of bare fallowing, which serves as a preliminary to the next 
wheat crop. Under such a scheme of rotation, it is apparent that only 
one-fourth of the holding is under wheat and one-fOurth in bare fallow, 
whilst the remainder is either grazed or partially devoted to oats. On 
the larger holdings, the rotation is still further extended by interposing 
two years of grazing between each successive round of wheat crops. The 
rotation is thus a five years' course, comprising i, wheat; 2, oats; 3, 
grazing; 4, grazing; 5, fallow; 6, wheat; i.e., one wheat crop in 
five years. 

In other cases, two wheat crops were taken off in succession, thus 
necessitating one wheat crop being placed on stubble land — a very risky 
practice in a drv .season— and the rotation then worked out as follows : — 
I, wheat; 2, wheat; 3, oats; 4, grazing; 5, grazing ; ^ 6, fallow. 

Whatever may be the merits of these various practices, it must be 
clearly apparent that they may only be profitably practised when land 
values are comparatively low, and when each individual holder has a 
relatively large area of land. With a considerable rise in the price of 
land, and the inevitable increase of population that must be ahead of 
Victoria, these practices must undergo considerable modification in favour 
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of rotations which 
will yield higher 
net returns per 
acre. Indeed, the 
time will soon come 
— if prices for land 
increase at a rate 
even approximating 
that of the last de- 
cade — before those 
who are now prac- 
tising such rotations 
will find it more 
prohtable to sell 
their land and in- 
vest the money at 
fixed deposit rather 
than continue a 
s\'stem of rotation 
by which only one 
crop of importance 
IS ol)tained in four 
or five years. In 
this connexion, sys- 
tematic and con- 
tinued experimental 
work, having for 
its object the test- 
ing of e\’ery pos- 
sible rotation likely 
to be suitable to 
the Wimmera dis- 
trict, would be of 
invaluable service 
to the primary pro- 
ducers of the dis- 
trict. Some of the 
farmers of the dis- 
trict have been ex- 
perimenting in this 
direction, but it 
must be recognized 
that the scope of 
any experimental 
work that may be 
carried out on a 
private farm under 
ordinary conditions 
is very strictly lim- 
ited. 

The Man on the 
Land, though he 
may have the in- 
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cl illation a nd the 
patience, may nor 
always have the 
necessary time and 
facilities for carry- 
ing on experimental 
work cf a far- 
reaching character. 
In this connexion 
it is pleasing to 
find that there are 
some in the district 
who do find time 
to tackle experi- 
mental work, and 
not solely on their 
own account, but 
for the general ad- 
vancement of the 
agricultural prac- 
tice of the district. 

Mr. Batson, for 
example, has a 
most interesting 
collection of idiots, 
which include, inter 
alia, Swedish oats, 
Polish wheats (Tri- 
ticiim Poloniciim) , 
Emmer {T . di- 
coecmji), and many 
American wheats 
of the Durum 
class, like Ku- 
banka. Chill, Gal- 
galos, Fretes, Tur- 
key Red, as well 
as Egyptian wheat, 
rye and rye grasses, 
rape, barley, and 
lucerne. 

The American 
wheats referred to 
above are supposed 
to be very drought 
resistant in the 
United States, but 
they have yet to 
prove that claim in 
competition with 
the best of our 
Australian wheats. 

It is interesting 
to note that these 
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American wheats did rather badly when first introduced, but iMr. Batson 
persevered with them ; and now. having become acclimatized, they are 
showing up well in comparison with varieties like Federation, Dart’s Im- 
perial and Jumbuck. 

Besides these variety tests, Mr. Batson has conducted maniirial tests, 
and has experimented with forage crops such as rape and barley. This 
year, he has a fine crop of wheat grown after a rape crop which was 
fed down with sheep. Though, with Mr. Batson and Mr, H. E. Dahlen- 
burg, the rape crop has not been too successful, the principle , involved 
in this departure from' the traditional practice of the district is of the 
very greate.st importance. What is needed in the Wimmera is a hardy 
quick-growing winter forage, which, sown in autumn, will come up with the 
first rains; and, maturing quickly, will be available in July and August 
before the natural herbage has made ipuch gro'Wth. Could such a fodder 
be obtained, it is safe to say that it would lead to great developments 
in the Wimmera district, and the necessity for relying on the natural 
pasture and wild oats would be obviated. Further, if such a fodder 
were of a leguminous character, the additional advantage of increasing 
the organic nitrogen content of the soil would be gained. 

Barley is not appreciated to any large extent in the district, and this 
may be due to the fact that most attempts to grow good samples of 
malting barley have failed. The six-rowed barleys for feed are very 
drought resistant, especially if suitable varieties are chosen; and, with 
proper treatment, they will be found a most profitable adjunct in any 
system of mixed farming in the drier districts of the State. 

Experimental work, however, is absolutely necessary for the con- 
tinuous and progressive advance of agricultural practice, and Batson 
stands out prominently by his enterprise in testing new varieties of 
wheat, oats, barley, rye, rape, grasses and lucerne, also in growing those 
, that are most successful on a large scale, as well as in conducting 
manurial and other trials. 

The system of cultivation, manuring and rotation, adopted by Messrs. 
Crouch and Dahlenburg, differs very little in detail. Mr. Sanders, 
besides lengthening the chain of rotation, grows two wheat crops in suc- 
cession, one of which is on stubble land. It is not a practice, however, 
wiiich could be generally followed with success; and, if this season has 
not fully demonstrated the futility of growing wheat on stubble land in 
the Wimmera, it has, at least, done so in the other wheat-growing por- 
tions of the State. 

Cleanest and. Best Crofs, 

Many of the crops examined were not nearly so clean as was expected, 
owing to the prevalence of wild oats. There can be no doubt that the 
presence of such oats in the wheat crops will reduce the yield in the 
Nhill district by bushels per acre this season. As these oats shed their 
grain long before harvest^ it is safe to assume that the 1911 crop will 
leave a legacy of rubbish for future crops ; and, providing that the usual 
rotation is practised, considerable difficulty will be experienced in ridding 
the land of this pest. 

In spite of the acknowledged damage done to the crop by wild oats, 
many wheat- growers solace themselves with the fact that some of the 
damage done by this pest will be counterbalanced by the grazing value of the 
wild oats, which spring up spontaneously from the stubbles with the fall 
of the first rains. In spite of the prevalence of wild oats, some tolerably 
gmd crops were seen. 
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Mr. Batson’s crop was, on the whole, the best and most regular of 
the large farm crops, Mr. Crouch’s crops were very good, but, in one 
paddock of Federation pickled with | lb. of bluestone to the bag, the 
'Crop was very badly smutted. This empirical method of pickling, as I 
subsequently discovered, was largely practised in the di 'Strict, and should 
be displaced by a system in which solutions of known strength and con> 
centration are used. 

Coftdition of the Fallow. 

In awarding points for fallow, the area, depth and character of the 
soil, mulch, freedom from weeds, regularity and evenness, and amount of 
moisture conserved below the mulch, were taken into consideration. 

Mr. Sanders lost heavily in this section on account of the comparative 
absence of moisture in the fallows, the rough and crusty nature of a fair 
area of fallow and the prevalence of weeds. 


READY FOR WORK — HORSES AND STABLE ACCOMMODATION AT 
MR. C. E. DAHLENBURG’s. 

Mr. Crouch’s fallow was in good condition, and the conservation of 
soil moisture was assisted by a liberal and effective soil mulch. 

Live Stock. 

Horses . — In all instances the display of horses was very creditable, 
and more especially was this the case with draught stock, Messrs. Sanders, 
Dahlenburg, and Crouch each possess a number of roomy, strong-boned, 
good-quality mares. With the exception of Mr. Sanders, ho\vever, little use 
has been made of them, for there were only a few young stock coming 
on. Mr. Batson’s horses are more uneven in quality than the other com- 
petitors, and he has allowed them to get in rather low condition. Mr. 
Dahlenburg’ s horses, I think, are the best and most even in quality, 
though i\Ir. Sanders has more young stock of good quality. 

Sheep . — In all cases, the sheep are used for wool only, and breeding 
iambs for freezers does not, therefore, come into consideration. The 
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selection of pure merino ewes and rams of hard\- constitution , with big 
frames, good length of staple, and dense in the fleece, is therefore a 
most important consideration. 

The sheep of both Messrs. Sanders and Batson possess the char- 
acteristics menti(3ned above, and they have taken care to see that the ewes, 
are mated with rams of good quality. 

Other Stock . — On none of the farms were co.ws, pigs and poultry 
relied upon to swell the farm income. While the holdings of the district 
remain ccmparatively large, it is perhaps inevitable that wheat and sheep 
will monopolize the attention of the large wheat-farmer, and cattle, pigs, 
and poultry be considered as mere appendages to the farm. 

Certainly, the difficulty of obtaining an adequate supply of- labour in 
country districts "will prevent many from undertaking any other activities 
than those which can be immediatetlv performed by the members of the 
family. At the same time, it is certain that the returns from every farm 
could be greatly augmented bv the systematic exploitation of these avenues 
of profit. The cows, poultry, and pigs have been regarded merely as 
ministering to the domestic comforts of the home, and a policy of laissez- 
faire has, therefore, been adopted in regard to these. 

Very little attention w*as given anywhere to the housing of the pigs; 
and poultry. The most popular structure for pigs was the familiar 
pole and thatch, which has, at least, the merit of coolness on a summer 
day ; and, for feeding receptacles, the hollowed-out log had many faithful 
devotees. With respect to the policy adopted in regard to poultry, it is. 
with some satisfaction I noted that, even if, in some cases, houses 
were not provided, the hens were at least prevented from roosting on the 
r^ls of the binders by the erection of wore screens on the implement 
sheds, and by inducing the fowds to make a home in a clump of shady 
trees adjoining the farm buildings. 

Farm rmplemenis and Machinery. 

The efficiency of the farm operations is largely dependent on the type 
of implements and machinery used. Except in one instance, all farms 
large and small weu'e provided witli portalde engines, either oil or steam', 
and these performed such diverse duties as sawing \vood. chaff cutting,, 
winnowing, and running a machine shearing plant. 

There was little to choose Ijetween the various farms in the ccm- 
pieteness of the equipment. A comparison of the present day impleanents. 
with those in use a decade ago affords very striking proof of the advanct'- 
ment made in recent years in the direction of improved machinery. The 
only weak point in an otherwise excellent equipment was the general 
absence of suitable seed graders. These should be looked upon as in- 
dispensable implements on every wheat farm, and their systematic use- 
for the preparation of seed wheat will lead to a considerable improvement 
in the average yields. 

Among many ingenious time and labour-saving novelties was a useful 
seed-covering appliance invented by Mr. Batson. It consists of a shaft, 
attached to the footboard of the drill, and fitted with a number of long- 
narrow tines, which, by means of a lever, may be inclined at any obtiise 
angle with the scil. These tines act as a set of harrows ; and, inasmuch 
as they are attached immediately l)ehind the hoes, and in a position con- 
stantly fixed with respect to the hoes, they bring alxnit a more regular 
oavering effect than that of an ordinary harrow. 
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For mallee land where stumps have not \et been eliminated, the 
.are provided with a clock spriTig attachment which permits them to s; 
negotiate the stumps. 

Fences. 

The boundary and subdivisiraial fences were, for the most |3a.rt, f 
substantiab in good order and sheep proof. Some lines of fence. 
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A SEED COVERING APPLIANCE. 

Jiiveiited by 3Ir. George Bat&on, NIuH. 

ever, are old and need immediate renewing. Good fitting, well swim 
gates are of some importance in economic working, and much delav i 
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PATENT SEED COVERER FOR MALLEE LAND. 
Made by Mr. Davis, XIrill. 


caused, as well as mental irritation, when the familiar barb wire gtite 
is continually encountered in passing from paddock to paddock. 
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Mr. Crouch, with his 30 wooden and 8 ''cyclone’^ gates, has now 
banished these nerve-racking, unsightly structures from his property, and 
the equanimity with which he may now contemplate his gates will more 
than compensate him for the trifling cost of installation. Mr. Crouch has 
also replaced several miles of old fence by a neat substantial post and 
dropper structure. 

Waie? Storage. 

This is one of the most important features to be considered in the drier 
portions of the State. Though Nature has not provided the Wimmera 
farmer with running creeks and rivers, she has provided an unlimited 
supply of underground water of very good quality which may be obtained 
from wells or bores. Over the greater portion of the district the sub- 
soil is eminently suited for holding water, and very little is lost by 
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seepage and drainage from properly constructed dams. However large 
and numerous dams may be on any given property, it is always a com- 
mendable practice to tap the unlimited underground stores of moisture, by 
a bore or a well. 

Mr. Sanders has a well 278 feet deep, fitted with a windmill and 
pump. A 7,ooo~gallon storage tank is located on the highest portion of 
his holding, and from this the water gravitates through pipes and ball 
taps to water several 3 20 -acre blocks. There are thirty-nine dams, con- 
veniently placed in various parts of the holding, and varying in capacity 
from 700 to 5,000 cubic yards. In addition, there is a large swamp 
occupying over 1,000 acres on a portion of the property; and this, in 
latter years, has been covered with a fine body of perfectly fresh water. 

Windmills placed conveniently near the homestead furnish a supply 
of water from neighbouring dams for the houses and gardens of Messrs. 
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Batson and Dahlenburg, whilst Mr. Crouch has a windmill attached to 
a well 160 feet deep, from which water is lifted into two tanks of 2 000 



THE AESTHETIC SIDE OF FARM LIFE. 

gallons each. The whole of the rainwater from the homestead and farm 
buildings is conserved, either in underground cement tanks or in numerous 



ANOTHER VIEW OF MR. C, E. DAHLENBURG's GARDEN. 


overground galvanizeddron tanks, at the properties of Messrs. Dahlen- 
burg, Crouch, and Sanders. 
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Farm Build ingS; Etc, 

Pride of place must be given in this regard to Mr. Dahlenburg.. 
Besides the modern commodious ii -roomed brick residence with all con- 
veniences, there is a line array of substantial farm buildings. Fort'most 
among these is the stable, 90 ft. x 40 ft., well ventilated, solidiy built, 
and blocked throughout with well-set sleepers. Attached to this is- a 
large galvanized-iron chaff shed. 40 ft. x 22 ft., and engine shed. Near 
bv is a barn 50 ft. x 24 ft., built on piles, with a fine wooden floor, and 
capable of accommodating 3,000 bags of wheat, and a circular iron silO' 
15 ft. X 10 ft., in which oats for feed are stored. Other features of 
interest are the implement shed, dairy, smithy, fowlhouse, and drafting; 
yards for sheep. 



RESIDENCE OF MR. GEORGE BATSON, NHILL, 


Mr. Crouch’s homestead and buildings have not been laid out on the 
same generous plan, but they are very well suited for the purpose for 
which they were intended. Mr. Crouch has a fine stable, well appointed 
miplement shed, smithy, buggy shed, chafFhouse and engine house; and, 
ill addition, he has a commodious hayshed. and an up-to-date, well-built 
woolshed, 55 ft. x 27 ft., with drafting yards attached. 

In all the* farms examined in this section, provision was made for 
lighting the house vrith gas, either acetylene or asrogen. 

Orchard and Garden. 

One of the most pleasing features in the competition is the recognition- 
of what might be called the aesthetic side of farm life. 

On ^^r. C. E. Dahlenburg's property, there was a loeiutifiil display 
of flowers in the gardens and gc-eenhoii-:e. Neatl\- clipped privet hedges, 
80 varieties of roses, a bewildering array of poppies, godetias, dahlias, and 
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caiiiations, pleasantly set in lawns of well-kept buffalo and couch grass, 
with ornamental trees ami shrubs in the Ijackground, combine to make a 
most artistic efl'ect. 

One cannot help feeling that here, at least, an effort has l:>een made 
to make farm life attractive, and to make the farm what it should be — 
a home. Primarily, of course, a farm must be profitable, but it does 
not succeed, in the higiiest sense, unless it appeals both to youth and old 
age. by reason of its intrinsic attractiveness. The practical value of the 
gardens is not overlooked ; for. in addition to a well regulated series of 
vegetable beds, there are over 2 acres of assorted fruit trees, the majoritv 
of which are in full bearing. 

The orchards of Messrs. Batson, Dahlenburg, and Sanders were well 
kept and nicely laid out, and provide an excellent variety of fruit for 



PORTION OF jIR. Batson's orchard and vegetable garden. 


domestic purposes. The vegetable garden of Mr. Batson, as well as his 
well-kept vineyard, is worthy of spmial mention. 

Tree Planting, 

Very little systematic work has been done, in this direction. In all 
cases, belts of natural timber have been reserved in I'arious paddocks for 
shelter purposes, and these, it may be considered, to a large extent, render 
tree planting unnecessary. The native bullcak and box, however, cast 
very little shade, and small clumps of thickly planted sugar gums and 
pines would ser\'e the dual purpose of adequate shelter and subsequent 
profit. 

Snmmary. 

Mr. Dahlenburg has secured first place in the competition with a fine 
all-round display. System and method are to observed in every de- 
partment of farm work. ■ The stock are very creditable, and the farm 
stands out prominently with respect to the equipment, orchard and garden* 
f£>rm buildings, reserves of fodder, and for system in tree planting. 
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Mr. Batson is a creditable second, and has scored consistently in- 
nearly all the sections, and established a comfortable lead in his system 
of cropping and condition of his crops. 

Mr. Crouch is deserving of the greatest encouragement, especially in 
view of the trouble he has evidently taken in erecting an entirely new 
set of farm buildings. By attending to a few small details pointed out 
in the above discussion, he should be a hard competitor to beat next 
season. 

Points Aimrded. 


Competitor, 

A. — Cropping. 

aq 

2 

0 

! 

20 

0 

! 
^ i 

20 

I 

a? 

0 

JQ 

P 

25 

Cj 

0 

20 

>tocI 

si 

"S 

10 

v.(6 

1 

5 

5). 

. 

0 

Ph 

5 

S 

m 

1 

20 

0 

0 

S 

1 

20 

^ G, — Whiter Storage. 

g H. — Buildings. 

g I. — Orchard. 

g J. — Beserve Eodder. 

611 

<S 

a 

i 

p 

M 

5 

s 

i 

f 

)4 

5 

0 

B 

285. 

1 . 

C. E. Dahlenburg 

27 

15 1 

14 

20 

10 

8 

.2 

4 

19 

13 

37 

17 

10 

18 

4 

1 

225 . 

2. 

G. Batsoa 

31 

18 j 

16 

17 

17 

4 

4 

3 

17 

13 

35 

14 

10 

15 

3 

2 

219 

3. 

W. Crouch 

27 

17 1 

17 

IS 

16 

7 

2 

2 

i 18 

16 

38 

16 

5 

12 

2 

2 

215 

4. 

W. Sanders 

25 

15 

10 

20 

H 

6 

3 

2 

18 

14 

42 

10 

7 

14 

2 

4 

210.' 


SECTION IL-SMALL FARIVIS. 


There were only three entries for these sections and the points allotted 
were as follow ; — 

Points Awarded. 


Competitor. 

to A. — Cropping, Bys- 
® tom of Cultivation. 

zr* 

0 

1 

pp 

20 

5 

T 

6 

20 

i 

Q 

40 

tt E. — Implements and 
^ Equipment. 

0 

Zj 

3 

1 

15 

0 J 

1 5 
25 0 

10 

cS 

0 

4.3 

32 

£ 

Si 

10 

it 

|| 

MR 

20 

g J. — B.e.serve Fodder. 

cC 

1 

0 

M 

5 

CD 

s 

d 

1 

i4 

5 

g Total. 

1. J. Diprose 

20 

14 

17 ! 

31 

17 

12 

i 

9 

8 

15 

8 

2 


153 

2. W. Dalileiiburg 

20 

12 

19 

32 j 

16 

t 10 

6 

5 

18 

4 

4 

*3 

149 

3. J. & A. Anderson 

18 

12 

16 

16 1 

14 

14 i 

6 

10 

1 

3 

5 


133. 


The Messrs. Anderson have the makings of a first-class farm; and^ 
with careful management, it should be difficult to beat next season. They 
stand out from other competitors in the very fine provision made for 
water storage and the condition and arrangement of the farm fences and 
gates. There is an excellent orchard, but it is sadly in need of cul- 
tivation, and fine systematic work has been done in the direction of tree 
planting. The Messrs. Anderson, however, have only recently purchased 
the farm, and it is not yet in full working order. Neither pigs nor cows 
are kept on the farm ; and, though there are excellent poultry yards, they 
are practically empty. 

Mr. Diprose has a fine well-kept orchard in full bearing, and a 
vegetable garden showing evidence of care and system in working. His 
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draught stock were good, particularly the yearlings and 2-}ear olds. He 
had the most complete cc^llection of implements and the best all-round 
crops. 

Mr. Dahlenburg had a fine set of buildings, and has made rapid 
strides during the few years he has had possession of his farm. The out- 
buildings are well laid out, commodious and substantial. Alore attention, 
how^ever, needs to be paid to the fences and gates, and a windmill and 
tanks with water laid on to the farm and homestead are urgently required 
for economic working. 

SECTION lil.—CROPS, 

There were 10 entries for this section ; and. of these, 3 were for 
crops grown on mallee land. Farmers who enter for such crop compe- 
titions naturally wish to know the reasons which actuate a judge in award- 
ing the prizes. Before discussing the details, I should like to indicate 
what I conceive to be the objects of such a competition, and the manner 
in which such objects may be realized by a scheme of Ittdgiiig. 

These competitions, I take it, have for their general object, the stimu- 
lation and improvement of the farm practice of the district, and they are 
successful in proportion to the extent to which they realize suck an 
object. In crop judging, it seems natural to infer that the best crop 
and the one most deserving of the prize is that which pans out financially 
the best. But, if this is to be the sole criterion, I am inclined to the 
belief that the general object of the competition, namely, the stimulation 
and improvement of farm practice, would be defeated. To award the 
prize to the heaviest yielding crop, irrespective of other considerations, 
would mean a severe handicap for those necessarilv placed on holdings 
of comparatively poor soil. It may be a much harder proposition to raise 
a 20-bushel average on some types of soil tlian to secure 30 bushels off 
a rich black flat. The yield of a crop in any given district, assuming 
other things to be equal, is dependent on the fertility of the soil on which 
the crop is grown ; and, in the Nhill district, at least, there are areas 
on each farm that regularly produce bushels better results than others. 

Though heaviness of yield, therefore, is an important consideration, 
and, in a measure, an indication of a fanner's calibre, it is clearly not 
the only consideration. Under normal conditions, the efficiency of a 
farmer’s wmrk is judged by the condition of his crop, the relative freedom 
from \veeds and undergrowth, its regularity and evenness, the judgment 
displayed in sowdng the right quantitv of seed per acre, the extent to 
which he has tried to suppress diseases such as smut and bunt, and, 
lastly, the care with w^hich the seed has been chosen, and wdth which he 
has attempted to keep it true to type and of a high standard of pro- 
ductivity. In nearly all crops, wdld oats were very prevalent, and in 
some instances, overshadowed the wheat. Wild poppy, charlock, and 
various members of the thistle family were common intruders, though the 
amount of damage done by these was far less than by the wild oats. 

Disease was noticeable in all the crops examined, the commonest being 
ball smut (Tilletia triticT) loose smut {Ustilago triiici) and flag smut 
{Urocystis occulta). 

The dryness of the season evidently had a very salutary effect on the 
development of rust, as well as on takeall, though many patches of the 
latter were noticeable. An interesting occurrence of takeall disea.se was 
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observed on virgin land on INIr. Greenwood^'s propert}'. Here the disease 
was observed 0-11 stray patches of barley grass in takeall affected patches 
Di crop. 

The prevalence of ball smut this season in the Nhill crops raises the 
(luestioii of the efhcacy of the pickling solutions adopted. On inquiry it 
was noticeal)le that many of the crops were pickled at the rate of | lb. 
bluestoiie to the bag. How much water was used in preparing the solution 
does not seemi to. have troubled the farmers concerned. Bluestone is an 
efficient fungicide only if proj^er precautions are taken, and only when 
solutions of definite strength and concentration are employed. It js not 
sufficient to merely guess the strength of the pickle bv the depth of colour 
or tint. Solutions of definite strengths should be employed, say, 2 lbs. 
to 10 gallons of water, and the inevitable los.ses of solution due to. con- 
tinued pickling should be made up by adding a definite weight of water 
and bluestone, and not in an arbitrary way by pitching a handful of 
bluestone at occasional intervals into the pickling tub. 

So far as the regularity and evenness of the crop is concerned, this 
is, in many ways, an indication of careful farming, though it is not 
always an infallible sign. In spite of the \-ariable and patchy nature 
of most of the land on which the crops were grown, it is pleasing to note 
that main' of the crops were almost perfectK- even and uniform in char- 
acter,, displaying care in handling the .soil during the previous fallowing 
season, and in drilling Ivoth seed and manure. 

With regard to trueness to- type, it is a matter fo-r regret to find that 
most of the crops are very Ijadlv mixed, and contain an inordinate nnml.)er 
of strange heads of wheat. 

One would experience but little difficulty in gathering a large sheaf of 
‘‘strangers '' from a square chain of crop. Not only is it evident that 
the crops are becoming badly mixed, but there are unmistakeable signs 
of degeneration in the Federation crops of the district. Evidences of 
this may be gathered from the large number of barren spikelets at the 
basal portions of the ears, amounting, in many cases, to one-quarter and 
one-third of the total number of s.pikelets. Also, the marked tapering 
nature of so many of the heads is another indication of this phenomenon. 
'Fhese are no mere physiological derangements due to the effect of an 
abnormally dry season, but are undoubted signs of a falling away in 
character and type from the original square headed compact variety in- 
troduced some years ago. 

This degeneracy of type is not, hoivever, confined to the Nhill district, 
but is noticeable in other portions of the State, and it is what might 
logically be expected from any wheat, or indeed any crop in which special 
pains are not taken to prevent the natural tendency to degeneration ob- 
servable in all cultivated plants. We have heard a great deal lately 
about selection of stock — draught horses, dairy cattle, stud sheep. We 
know that it was by continuous, patient selection that the famous Booth 
and Bates types of Shorthorn cattle were evolved. Is it logical to assume 
that selection, which has had so potent an influence in raising the standard 
of our domestic animals, .shall prove unavailing when applied to the 
vegetable kingdom? In systematic, careful, long continued selection, we 
have an instrument in which we may truly mould plants at will. The 
sugar content of beets has been trebled, the percentage of starch in potatoes 
and protein content of maize greatly augmented by systematic selection. 
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Does it then require much faith to believe that wheat — our staple crop 
— can be vastly improved, both in quality and in prolilicacy bv the 
application of those scientific principles which have proved so useful 
witli other crops and with live stock ? Will it be admitted for one moment 
that this degenerac}' of type, which ha.s been obse.r\-ed in the crops, cannot 
be counteracted? It is a common saying among farmers that such and 
such types of wheat are running out.'' This will be the fate of Federa- 
tion unless some enterprising individual takes it in hand, and prevents it, 
b\' a rigorous systematic course of selection, from falling with ever- 
increasing momentum to the low le\'el of mediocritv. 


With these preliminary observations we may prrneed to examine the 
results of the competition . 





Points A 

7earded. 





Freedom 

- Evenness ■ 

Freedom 

Truenej” 




from 

' and 

from 

to 

! A, went , 


Competitor. 

VTeeds. 

I Regnlarity, ; 

Diseas:*. 

Typo. 




15 

15 

15 

20 

35 ^ 100 

1 . 

G. Parkin 

14 

15 

11 

9 

35 S4 


W. G. Greenwood 

! 11 

14 

12 

13 

; 25 : 75 

3. 

G. Crouch 

i 1- 

13 

11 

12 

24 72 

4. 

f J, and A. Anderson 

1 

11 

13 ! 

10 

23 ! 71 


\ P. Bone 

12 

i 13 

12 

12 

! 22 i 71 

6 . 

W. Dalilenburg . . | 

, 10 

1 12 

12 

12 

‘ 21 ‘ 07 


Seichelt Bros. 

10 

i " I 

12 i 

S 

: 22 ; 63 


Isir. G. Parkin secures 

the highes 

1 marks 

in this 

section. His was a 


magiiilicent crop of Federation standing 5 feet high, almost perfectly 
level and remarkably free from weeds. He also' secured the maximum 
for yield. 

Mr, Greenwood was second with a good sample of Federation, which, 
in comparison with other crops, was very true to type. 

The figures for the apparent yield art* proportional, but not equivalent 
to, the estimated yield per acre. 


Crops Grown on Mallee Land. 
Points A-ioarded. 



Freedom 

from 

Freedom 

from 

Regularity 

and 

Trueiiess 

to 

Apparent 

Yield. 

Total. 

Competitor. 

Weeds. 

Disease. 

Evenness, 

Type. 



15 

15 

15 

20 

35 

100 

1. E. F. Schultz : 

11 

i Id i 

1 13 i 

11 i 

27 

70 

2. E. L. Simon 

9 

I 13 

^ 11 1 

i 14 

->•> I 

69 

3. Marshall Bros. 

13 

! 13 

I !'■* ' 

i 

i 12 

1 

1 

67 


SECTION iV.-FALLOW LAND. 

The competition in this section was very keen,; and, with one or two 
exceptions, the fallowing was wry thoroughly done. The principal 
object in bare fallowing is, of course, the conservation of soil moisture, 
and fallowing is successful just in proportion to the amount of moisture 
conseiA'ed. The amount that may be thus conserved is governed by the 
moisture present in the soil at the commencement of fallowing o^rations, 
and bv the amount of moisture that subsequently falls as rain. The 
ideal is to conserve all the moisture that falls. That ideal, however, can 
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never be wholly achieved; simply because losses through evaporation and 
percolation are inevitable. The farmer^s object, however, should be to 
reduce the amount of loss by evaporation to a minimum, and this can be 
done by providing that, at all times, the moisture reservoir of the subsoil 
shall be covered with an adequate and loose soil mulch. 

It is not necessary that the surface should be harrowed down to the 
consistency of an onion bed, for this may defeat the object in view, by 
assisting rather than retarding capillary activity. The ideal should be 
to have a fairly liberal surface mulch with the fine particles below and 
clods of moderate size on the surface. This is achieved by stirring the 
surface as often as is necessary. This means that the soil should be 
stirred only when it becomes apparent that the loose surface mulch is in 
danger of becoming consolidated after showers of rain. Many over- 
zealous farmers often work the land too much, though this is far less 
frequent an occurrence than those who do not put sufficient work into their 
fallow. Hence, in judging the fallow, the following points have been 
taken into consideration : — 

The amount of moisture conserved in the soil and subsoil below the mulch. 

(J) The depth, character, and efficiency of the mulch and its suitability for 
the prevention of further losses of moisture by evaporation. 

{c) Freedom from weeds. 

id) Regularity and evenness of the surface, for this is an indication of the 
judgment displayed in working. 

{e) The size and condition of the surface particles and clods. 

The following table summarizes the result: — 


Points Awarded.. 


Competitor. 

Moissture 

conserved. 

10 

Depth 

and 

Character 
of Soil 
Mulch. 

10 

Freedom 

from 

Weeds. 

10 

Regularity 

and 

Evenness. 

10 

Condition 
of Surface 
Clods. 

10 

Total. 

50 

[ M 

1. W. Greenwood 

10 

10 

9 

9 

9 

47 

« / J. Eeichelt 

9 

10 

8 

8 1 

9 

44 

IW. Crouch. . 

9 

10 

8 

8 i 

9 

44 

4. P. Bone . . 

9 

9 ’ 

8 

9 

8 

43 

,/Borgelt Bro.s. 

8 

8 1 

9 

8 

8 

42 

IW. Dahhnburg 

9 

9 

8 

S 

8 

42 

7. E. D, McKenzie 

6 

8 ' 

7 

7 

i 

9 

37 


Mr. Greenwood's fallow was in excellent condition, and he displayed 
great judgment in handling the patchy nature of the soil on his holding. 
He gave his land a liberal soil mulch, and its effectiveness was demon- 
strated by the amount of moisture conserved below. It was also very 
free from weeds of any kind, regular and even in character, and the tracks 
left by the implements displayed system and method in working the 
different blocks 

Messrs. Crouch and Reichelt also exhibited very creditable areas of 
fallow. 

* * * * * * ^ 

In conclusion,. I would like to add that these competitions have been 
productive of a vast amount of good. Not only have they attracted 
general attention to the different aspects of rural life on some of our 
best farms, but they have evidently had a most stimulating influence on 
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the competitors in preceding years, inasmuch as very considerable improve- 
ments have been effected on many of the farms quite recently, with a 
view of bringing them up to a standard suitable for competition. It is, 
of course, inevitable that, in any given district, there will always be a 
few farmers who stand out conspicuously from their fellows, in the 
efficiency with which they conduct the various famr operations, and in 
regard to the general standard of cultivation. From the point of view of 
the State, it is of the highest degree of importance that the great bulk of 
the farming population should follow the lead set by the more progressive 
farmers of a given district. 

In a word, it is of the highest importance to encourage the ma?ty to 
do what the jew are doing at the present time. From, the standpoint of 
the State, true progress will come, not bv increasing the size of the 
individual holding, but by encouraging higher class farming, and I feel 
sure that the yearly focussing of the farmers’ attention on the merits of 
the best farms of "a district must lead to great general improvement in 
the farm practice of that district. In this direction, the Nhill Agricul- 
tural Society has done most valuable work during the past eleven years, 
and it is sincerely to be hoped that tiiis good work will continue. 

I cannot allow this opportunity to pass without pointing out the great 
amount of good work IMr. C. H Towns, the popular secretary of the 
Nhill society, has done. The success of a society is very largely dependent 
on the energy and enthusiasm of its chief officers ; and, for the able direc- 
tion of the work of the farm competitions for the past eleven years, 
IMr. Towns is almost wholly responsible. 


FARM BLACKSMITHING. 


{Continued from page 799, Vol. IX.) 

George Baxter^ Instructor in Blacks7nithing, Working Metfs College, 

M elbourne. 

V.— WELDING {Continued), 

Swingle-tree Mouhtings, 

Figs. 42 and 43 show t^vo methods of mounting a swingle-tree. The 
first is much simpler than that depicted in Fig. 43, but is not as strong. 
Holes must be bored through the timber to receive the iromvork. whereas in 
the second instance the iron is made to surround the wood, thereby prevent- 
ing it from splitting, wffiich would easily happen if the first method be 
adopted. Notwithstanding this disadvantage, it is conunonly used; and, 
to overcome the loss of strength due to boring the holes referred to, wood 
of a larger section is employed. 

It would undoubtedly be advisable to first make one of the simplest 
nature. The following information concerning both methods will, it is 
hoped, be sufficiently clear to enable one to make either. Fig. 42 will be 
considered first. 

Take a piece of | in. or f in. round iron of any convenient length and 
start by making a wedge-shaped point in the same manner as that described 
for the hinge (Fig. 40) ; then bend it over the beak of the^ anvil, using a 
drift to make the hole the correct size and shape. (See a, Fig. 42). 
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In taking the welding heat care must be exercised tn prevent the eye 
being burnt. Cooling the eye occasionally will have the desired effect. 
When properly heated, weld with the hand hammer. To obtain the best 
results, start by striking light and quick blows on the thin edge of the 
scarf and gradually increase the weiglit of blows as. 
the thicker part is hammered. It is desirable that 
the welded portion should be left thicker than the 
original bar for several reasons, one of which is that 
it fits the hole tightly, and therefore prevents it from 
turning round ; another reason is that it strengthens, 
what would otherwise be the weakest part. 

One welding heat should be quite sufficient to insuiti 
^ satisfactory results ; in fact, much stronger than if 
two or more heats are needed to join the parts together. 
It must be remembered that each welding heat wastes- 



a. Heady foi- welding ; h. Welded, ready for sere winy; c. Coiii)deted swiiiyle-tree. 



away so much metal, and the inevitable result is that tlie work is in many 
cases rendered useless. 

Cutting to length is the next operation ; then screwing to fit a nut. It 



43. SW’ INGLE-TREE MOUNTINGS. 

a. iniUerin,i;' |»reparatory to dravvinj^’ down : b. End drawn and swaj'-ed ; e. Mitre ; d. Sliows cross-. 
section ; c. Fiiilshe'! forg'iny'; Completed swinyde-tree. 


and they are so cheap that it would not pay to make them. They may 
Ije purchased from any ironmonger. 

The eye-bolt (Fig. 42Z?) may be u&ed for purposes other than in 
the case iiliistffated ; for instance, if there are children in the home they 
will want ,a swing, and no safer and better wav of fixing the rope fia the 
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cross beam can be found than by making two eye-bolts out of f in. 
diameter iron for the purpose. Agnin, it is sometimes necessary to attach 
■a block and tackle to the roof for lifting heavy weights — the eye-bolt is 
just the article required for the purpose. Where an underground tank is 
•on the farm the cover requires to he lifted ; if an eye- bolt made from § in. 
diameter iron, with a round ring 
attached to the eye, be connected 
in the same manner as previously 
described it vrill be found to be 
very con’\’enient. 

To accomplish the forging con- 
nected with Fig. 43 is a mucli 
more difficult matter. The sketchv:;.s 
:show the various stages of con- 
■structioii ; a is a piece of flat ircii, 

■say 1 1 in. x | in., with grooves 
formed in it with the fuller and 
the beak of the anvil in such posi- 
tion that the central portion will, 
on being flattened out, he of the 
necessary length for the swingle - 
tree. As the size will vary, it 
will l:e impossible to state the 
lengih. 

After the fullering is done, each 
oiKi is raised to a welding heat 
and drawn down tc a circular rhape 
like h (Fig. 43). In drawing out 
work of this nature the iron is 
roughly rounded with the hammer 
-and afterwards swaged smooth and 
to exact size. Illustrations of 
swage and swage block appeared 
in the September, 191T. issue. 

The HvWxt operation is to flatten 
•out the central part to about -} in. 
thick ai the middle section an<l 
gradually taper it away to in. 
at the edges as illustrated at d. 

The breadth is allowed to increase 
to about 2 ill., whilst flattening. 

The mitre (t) is made with the 
fuller and sett-hammer. 

When this is satisfactorily done 
it is bent at the centre of the 
fattened portion, to fit the swingle- 
tree, which is usually made semi- 
circular ; then scarf the round 
•ends like a link and weld up. 

To attach tO' the wood, drill a small hole through the flat part ; and, 
after fitting tightly, either put a screw in each side, or lx>re a hole through 
the wood and drive a piece of iron right through and slightly rivet the ends, 
to prevent it dropping out. Another method of fastening is to forge the 



FORGING BOLTS. 


a. rlie iron for collar : h. l*art ly bent ; 

f. Cfjllar correetly shaped ; d. Preparing: for the 
welding: heat. 
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mount slightly smaller than the wood; and, by making the iron red hot 
and quickly driving on and cooling out before the iron burns too deep, 
the contraction of the iron will hold it tight, just as a tyre is held on to 
a wheel. 

Forgingi a Bolt. 

The majority of bolts are made by machinery ; but, at the same time, 
blacksmiths are continually being called upon to make them for special 
purposes and where it is not convenient to buy them. Machine made bolts 
are short, ra;rely exceeding 10 in. long; so that when a longer bolt is re- 
quired it is either made outright by the smith or else a shorteir one is 
lengthened. Screwed ends, i.e,, plain circular pieces of iron cut off in 
9 in. or 10 in. lengths, are screwed at one end, and a nut fitted to them 
at the bolt factories and sold cheaply by most ironmongers. They are 
very convenient and save a great deal of hard work in screwing, par- 
ticularly in large bolts. 

If a long boit, say 2 ft., be required, a head would be made on a 
piece of iron and a screwed end welded on to the other end. 

A bolt head is made by wrapping a piece of square or flat iron around 
the end of the required sized round iron ; and, after raising to a welding 
heat, forging the head to shape. 

In order toi do this in an intelligent and systematic manner, several 
things require toi be taken into consideration. In the first place, it will 
be understood that in the United Kingdom bolt-heads and nuts are made 
to fixed measurements, known as Whitworth’s standard, so that a bolt 
made in one shop will fit a nut made in another ; also, that a spanner may 
be made toi suit the nuts of all bolts of a given size. The size of a bolt 
is known by the diameter of iron in its circular part. 

The farmer who has an American as well as an Australian made 
machine has no doubt found out that a nut from one will not fit a bolt 
from the other. This is on account of the United States engineers having 
adopted a standard known as the Sellars, which is slightly different to the 
English. But, even in American machines made by different makers, the 
nuts are in many instances not interchangeable. 

The importers of agiricultural iniachinery, besides stilling the com- 
pleted machine, also sell duplicate parts, and they are particularly careful 
that the duplicates of their machines will not be exactly suitable for 
others. Consequently, the user of the maciiine is practically comiiellecl to 
buy his renewals from the agent from whom he bought his machine. 
Whilst one cannot blame the manufacturer for protecting Iris own interests, 
the practice is at times aggravating to the farmer. When a nut drops off 
a screw^ed end, he finds, that, although he has some of the same sizeil nuts 
on hand, the threads are differently cut, and so cannot be made use of, 
necessitating a journey of often many miles for the proper article. 

The Whitworth standard of sizes for bolt heads, nuts, and the width 
of spanner jaws, is found by taking the diameter of the iron in the body 
of the bolt as the unit, and multiplying that diameter by k and adding 
I in. to the product. The depth of nut equals the diameter of the bolt, 
whilst the depth of head is | that of the nut, but in ordinary practice, is 
made the same. When making a bolt, it would be well to bear this in 
mind, for it is far more satisfying and no more difficult to make the heiid' 
right than wrong. 
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The oirdinary method of making a bolt in a blacksmith^ s fire is, as 
previously stated, to wrap a piece of square or flat iron around a circular 
bar. Now, as the heads arle to be made to fixed sizes, the size of the bar 
used for forming the head requires to be carefully selected so as to make 
the bolt with a minimum of labour. The following table is compiled to 
enable the maker to at once select the most suitable size for bolts ranging 
from I in. to i in : — 


TABLE OF SIZE OF IRON FOR BOLT HEADS, WITH FINISHED DIMENSIONS 

OF HEAD. 



in. 

in. 

in. 

in. 

in. 

Diameter of bolt 

a 

f 

3 

¥ 


1 

Size of square iron for head 

X 

‘8 


-1 

18 

1 •'» 

's 

Width of head across the :l:iats . . 

7 

■g 

IF 

i-i 


i If 

Depth of head 

1 

"2 

5 

8 

3 

4 

i 

1 

1 . 



The correct method of making the collar) to foma the head is to first 
of all find out tlie length which will exactly encircle the round bar. Thus, 
to the diameter of bolt, add the thickness of square bar and multiply the 
sum by 3I . The end of thie square bar is now heated to bright red and 
laced Oil the hardee at a distance from the heated end equal to the re- 
quired length when it is cut about half-way through, as shown at a in 
Fig. and then bent to h when it, is broken off:, and. the circular bar 
inserted and the ends knocked down as shown at c. 

The collar is now driven 

off and the round bar heated 

% to redness and placed in the 
collar similar to d, and driven 
45. BOLT-TOOL. down on the top. The object 

is to swell the round bar slightly where it will, be wasted by obtaining 
the welding heat. By altering the position of the bolt from vertical to 
horizontal and resting’” the collar on the anvil, a blow struck on it tightens 
it so that it will not slip off in the fire. 

In welding, the head is struck 
sufficiently hard to rrusli the metal 
and so form a fiat surface on oppo- 
site sides. It is quickly turned at 
right angles and struck. By this 
ineiins the square head is roughly 
formed ; and, at the same time, the 
weld is partly made. To complete 
tlu.‘ welding and to obtain correct 
shape a bolt-toal (Fig. 45) or fork- 
tool (Fig. 46) is required. 

When a bolt-tool is used, the bolt 
is immediately placed through the 
hole and the square hole of the anvil, 46. method of using a fork-tool.. 
and hammered down to the required 

depth, then removed, and again hammered on the sides. A pair of 
calipers should be previously set to the width of the head for testing the 



size. 

The fork-tool mav be used for heading various sized bolts, and in that 
respect is a befter tool than the bolt-tool, which can only be used for one 
size, so that a set of such tools would be necessary. 
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'i'he swage lalock has a number of round holes 111 it whirh may lie 
used in the place of a bolt-tool. 

The sketch clearly shows the manner in which the fork-tool is utilized. 
A .great many bolts are made with hexagonal heads ; but, as they are more 
difficult to forge and the square head is likely to fulfd all the re<]uiremeiits 
of the farm, they will not be described. 

{To be continued.) 


VINE DISEASES IN FRANCE. 

{Continued from page 6 y 6 , Vol. IX.) 

F. de Castella, Government Viticiilturisi. 

FOI^QICIOE SPRAYS. 

Trough there is no reason to fear that copper sprays will e\'er be re- 
quired in A^icto-ria to- combat the various vine fungi whicli rvreak such ha\'Oc 
in French t'ineyards, since we are protected from them, by climatic condi- 
tions, other branches of' our agriculture are r'it.tilly interested in the ques- 
tion. Orchardists are only too familiar with the need for copper s]:)rays, 
and, more recently still, potato- groovers are being forced to resort to the 
same specilic in <jrder to overcoine the Irish Blight. 

Idle fungus diseases, with which these two industries ha\'e to deal, 
present many features in common with those against ^vhich Ihrench \’ine- 
growers use such sprays. The mycelium of all these fungi grows in the 
interior of the tissues of the host plant, the spores alone appearing cin the 
outside. They are, therefore, not amenable to direct treatment and can 
■only l..)e fought by the indirect or preventive method. Tie latter consists, 
briefly, in Sjireading over the whole of the growing surface lialile to in- 
vasion, a very thin coating of a slightly soluhle copjjcr salt so that every 
drop of rain or dew' must dissidve sufficient of it tO' Tentlr'r it an nnsuitabic 
medium for the germination of the spores of the fungus. 

In view of this similarity it wall no doulit jircna.^ of interest and use, to 
both oa'diardists and potato- growers, to know soniitfliing ol' tlie diri'iu'ent 
sprays erajiloyeai in France since them is no ('ounlrv' wfiere tliey are niorf* 
extensively a[)plied nor where a greater variet\ O'f fci'niiulai are in general 
use. Ill Victoria, so far, vvt:‘ only know c<.)i»i)er lime and ('opper soda. In 
France, numerous other copper-containiug substances are in every-day use, 
some O'f which present ad\'aotages in certain direxrtioiis. 

Some idea of the extent to which spraying is prai'tised in Franc'e will 
be gathered from the total quantity of sulphate of copper used for the pur- 
pose in that country ; this Nvas estimated by Pro-fessor Chuard, in 1909, to 

amount to no less than 50,000 tons of sulphate of copper annually -a 

quantity equiiadent to 12,500 tons of metallic copper. This was prior to 
1910. In view of the extraordinary prevalence of fungus diseases during 
that disastrous season, even the above huge ccmsiimption must ha\’e Iieen 
considerably exceeded. 

Brief reference must here he made to some general conside:i*ations 
which have a bearing on all the different copper sprays. They are all 
based on the original Bordeaux mixture, the efficacy of whicli, as a specific 
against: Dmvny Mildew, wa.s accid n tally discovered through the practice, 
common among sei'eral small growers whose vines allotted on main roads, 
to protect themselves from the depredations of passers, by sprinkling their 
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grapes with a mixture of lime and bluestoiie. Grapes so treated, being: 
looked upon as poisonous, were left severely alone. When Downy Mildew, 
recently introduced from America, commenced to ravage the vineyards, it 
was noticed how free from mildew were these poisoned outer rorvvs. The 
general adoption of the copper lime sj^ray immediately follo\\'ed, and even 
nO'W it is the most widely used of all sprays, though several otlier com- 
pounds tend to supersede it in certain quarters. 

The h\'drated oxide of copper which is formed when lime is added to* 
a, copper sulphate solution^ is the active agent in Bordeaux mixture ; though 
only slightly soluble in water, it is sufficiently so to render each drop of rain 
or dew coming in contact with it unlit for spore germination. Its very 
slight solubilit}', in fact, causes its influence to be more lasting, since it is. 
only entirely washed oft' by very heavy rain. This brings us to one of the 
most important points in connexion with copper compounds, viz., their 
powder of adherence. It is mainly because some of the more recent sprays- 
possess it in a high degree that they llend tO' displace the original Bordeaux. 
Even w'ith this, how'ex’er, adherence varies considerably according to the 
procedure followed in its preparation, as will be seen later. 

AdKitewM' be the spraying compound used, the following are the most 
importaiit points to be considered in order that the best results may be- 
obtained : — 

1. hhen distribution of spraying material. 

2. Sufficient, but not excessi\’e. solubility. 

3. Adlu‘i-ence, .so that frequent repetition of spraying may be- 

ob via ted. 

4. ('ouvenieuce of preparation. 

The first of these is, no' doubt, largely dependent on the spra\' pump 
employed. It cannot be too emphatically stated that satisfactory results- 
are not tO' be expected from a faulty pump. Protection cannot be com- 
plete unless distribution, is s0‘ thorough that no dew drop, however small,, 
can escape contact with some of the spray material. The futility of throw- 
ing a few large drops every here and there, lea.\'ing large spaces of leaf 
surface untouched, and consequently, so many open doors for the entry of 
the fungus parasite, is ob\'ious. Such a course is absolutely incompatible- 
with the essentially preventix'e nature of the treatment. The subject of the 
present article, howe\’er, i;s spraying mixtures, not spray pumps, and the- 
c'omposition O'f the former exercises a greater influence on the facility for 
e\’en di.strilmtiori than might, at first sight, be imagined. 

Wetting Power of Spraying Mixtures. 

This is a ijuestion which has quite recently recei\'ed a good deal of atten- 
tion in France. 'Phe lower the surface tension of a liquid, the smaller the 
dro|)s w hich it can form, and conseqimntily the greater its wetting pow-er. 
It is for this reason that the \vetfing power of alcohol is much greater 
than that of wmter. 

By the addition of certain substances it is possible to reduce the surface 
tension of the spraying liquid and consequently its wetting power, witk 
the result that the facility for even and thorough distribution is consider- 
ably increased. Soap is one of the substances used for this purpose, but 
it presents the drawback oif combining with the copper hydrate and modi- 
fying the composition of the mixture, thus necessitating alteration in the 

* Aec^a'(lins' to in^‘kerinft' Re/wi 0/ Qie Woburn Experimental Fruit Farm) the aeOve ay-eut- 
\vo\il<i he a sulphate, aud not hyd'-oxide. Whether this view he correct or r.ot is of little consequence,, 
so far ns its n'.ode of action is eom^erned. 
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proportions of its constituents. Several copper soap formulEe are recom- 
meiided in standard French works. Only certain kinds of soap are 
suitable ; with others, the gain in wetting power is either insufficient, or 
counterbalanced by loss in adherence. 

A kind of mucilage known as Safonme appears to possess, in a high 
degree, the power of reducing surface tension without the drawbacks of the 
majority of soaps. The usual source from which it is obtained is the 
powdered bark of certain plants such as Qiiillaia, Saponaria, &c,, and 
.these have been successfully tried for the purpose. Quite recently, the 
powdered fruit of Sap Indus utilis, the Soap Tree, has been recommended 
for the same purpose.* Used in the proportion of 2 per 1,000 of the 
spraying liquid, it very considerably increases its wetting power, without 
exerting any chemical action on the copper compounds contained in it. 

Other Conditions. 

Sohtbility conditions seem to be fulfilled by all the sprays in common 
use. 

Adherence is, perhaps, the most important property of all, especially 
when dealing with severe visitations. It stands to reason that, the better 
the deposit adheres to the foliage, the longer will its protective action be 
felt and the less often will it need to be repeated. If adherence be satis- 
factory, it will require heavy rain to wash it off, whilst if it be faulty it 
will be removed by a few light showers. The more recently a mixture has 
been prepared, and the cooler it has been kept, the better it will adhere. 
This applies particularly to copper-soda which deterioratles very rapidly, 
especially if the weather be warmf. Copper-soda deteriorates much more 
rapidly in this way than copper-lime (Bordeaux) or copper-potash ; the 
latter, strange to say, is not at all generally used. In order to increase 
adherence, several substances are added to mixtures. We may mention 
the following : — Soap, rosin, sugar or molasses, linseed oil, and gelatine. 
Some of these will be referred to later. 

As regards percentage of copper, though various strengths have been 
recommended at different times, practical men now seem to be agreed, 
after long 5^ears of experience, tliat i| to 2 per cent is most satisfactory ; 
2 per cent, is the most usual strength — anything over this is unnecessary, t 
These percentages are estimated as sulphate of copper, or its equivalent, if 
other copper compounds of copper be employed. 

Cofivenience of preparation is of great practical importance. It is 
mainly on this account that several of the newer preparations are gradually 
displacing Bordeaux mixture in spite of their higher price. Most of these 
innovations require to be merely mixed with the proper quantity of water 
immediately before use. Their freedom from grit or lumps of any kind 
obviates trouble through the clogging of nozzles, so frequent with badly 
prepared Bordeaux. 

It is, of course, impossible to deal here with more than a few of the 
many spray formulse now in use in F ranee. It will suffice to refer briefly 
to the way in which Bordeaux is prepared and to those of the newer sub- 
stitutes which appear to have most to recommend them. 

(To he continued^) 

* G. Gastine. Meme de Viticulture, 4tb May, 19U, p. .5*25. This tree, which is somewhat extensively 
grown in Algeria, would do well in Northern Victoria. Its value for increasing the efficiency of Bpraying 
mixtures alone would justify its introduction to Victoria. 

t .T. M. Guillon and G. Goitirand, Bevue de VitimUure, Vol. XI., p. 20. 

t This applies to France. Tn the moist climate of Switzerland, where downy mildew is very virulent, 
anythmg less than 2 per cent, is considered insufficient, whilst sprays containing up to 3 per cent, copper 
sulphate are often used. 
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PROPAGATION OP FRUIT TREES. 

iConfinued from page 831 , Vol. IX.) 

C. F. Cole^ Orchard Supervisor . 

Pruning. 

The writer wishes it to be clearly understood that the methods advo- 
cated in this article are for general use in a nursery, and not when planting 
out trees permanently in an orchard. When planting out certain of the 
types illustrated, it would^. however, be as well to practice the same or a 
very similar method of cutting, if the grower wishes to secure suitable 
growths so as to enable him from the start to frame his trees upon sound 
lines. 

The object of the propagator, when pruning young trees in the nursery 
rows, should be to start the future head growths from, or as near as 
possible to, the main stem of the young tree. This can only be accom- 
plished by cutting the branches hard back to 
the basal buds, or by removing all branch 
growths, thus framing a straight- stemmed tree 
and priming it as such. 

By practising either of the above methods, 
the future trees wall be framed with uniform 
vert i( All or somewhat similar head growths. It 
is not only an advantage to the propagator when 
pac'king for transit, but also to the grower, who 
will have a tree framed upon sound principles. 

Whichever method is put into execution will be 
controlled l>y the position and condition of the 
buds. No hard-and-fast rule can be laid down 
of how and where to cut, owing to the many 
different types to be found growing in the nur- 
sery row. 

Before cutting, the propagator will need to 
have a. clear conception of the future position of' 
the growths and type of tree he wishe;s to attain. 

1 'he sole obje^d is to get good, sound, healthy 5'^- careless pruning. 
growtli, and at the same time frame a tree with an evenly-balanced and 
shapely head carrying no more than three or four healthy vertical growths. 
The position of the buds upon the branches, also the many types of trees, 
varies considerably. Hardly two branched trees of a variety are 
alike ; .some carry buds e\'enly spaced to the base of the branches, whilst 
others have them irregularly, and in many instances the buds near the base 
are blind. At times, the moist expert hand is at a loss how to prune some 
types to advantage. 

The ten different types selected by the. writer for illustrative purposes 
cover a fairly wide field outside of the simplest types. 

Before commencing the operation examine the collars upon a branched 
tree, z.e.^ the basal portion of the branches where they join the main stem, 
to see if there are any sound collar buds. Should any be present, reduce 
the centre of the tree, if necessary, and leave the required number of 
branches — ^three or four. Then cut these branches back to the main stem 
and inids, care being taken not to cut or iniure the buds. The result will 
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be thill: tlie full flow of asceudiiift- saj.) will elaborate the collar buds and 
cause tlicin to make strong-, clean growths, and so form a tree equal to one 
from a [iruned straight '' i.e., an unbranched yearling tree. 

Many proiiagators [ireftrr pruning ui:)on similar lines to those practised 
upon trees wlien first ]) hinted out in the orchard, i.e., leaving three to four 
branches and caitting them liack to within 3 or 4 in. from the m.ain stem. 
This intfliod is sound when pruning two-year-old trees in the nursery rows, 
or where there are no buds at the basal part of the branches,, or no collar 
buds to o|)erate ujion. But, where possible, especially with yearling trees, 
cut back to the liasai <.)r collar buds, particularly in the case of almonds, 
apricots, nectarines, peaches, plum,s (all kinds), and quinces. 

Another method that ma\' be practised at times, more so upon stone 
than seed fruits, especially nectarines and peaches, is tO' reduce the tree 
back tO' an inside bud, if any, u]mn the stem close to where the bud and 
stock are iiinted, see Fig. 59^7, where the position of the bud is shown 

l)y 7^ . A line through the stem indicates where to cut. This 

operation is performed the same as when heading back a budded stock to 
the united ])ud. The result from such treatment is that a tree, equal to 
a strong one-}ear-old from an inserted bud, i.s produced. 

A. very common type in the nursery row is a tree on which the branches 
on one side art? stronger than those upon the other. If the head formation 
is similar to Fig. 60/y, i.e., with regard tO' the number of branches, treat it 
Avhen jiriming, the same as Fhg. 60a, b\’ cutting tlie stroiiger branches back 
the same length as the weaker ones. Then, during the early part of the 
\’egetat]\'e period, and when the stronger shoots ha\^e made about 12 in. of 
growth, check them by nipping the terminal ends. This will gi\’e the 
weaker ones a chance to pull up. 

When such a type is being ])lanted out in the orchard, the root condi- 
tions shouhl receive attention, if necessary (.see Fig. 25). The top should 
receive somewhat similar treatment during the first season as if standing 
in the nursery row. 

A difficult tree at timfes to- ])rune is a two-year-old cherry, especially 
varieties that are free liloomers, and of which the bloom and wood buds, 
are similar. The method of cutting back to the basal Buds upon the 
liranclies should not lie iiractised, owing to the Imds, in all probability, 
being l:>loom ones. Fherries rarely break growth from a bloom bud, differing 
in this resii'CC't from most fruits. Therefo're, the primer wdll need to 
exercise cai'e. (;ut (dose to the buds, selecting those upon the outside of 
the l:)ranches- It is only ui)on rare occasions that it is necessary to cut at 
an insidt‘ or uiJjier liud upon, a Iiranch tO' oBtain a vertical growth. 

When ] criming, it is just as easy tO' cut correctly as incorrectly. It is 
purel}' a niatter of making one (ait. Fig. 52 sliows a pruned tree where 
the cnt.s liave Ijeen carelessly done. Compare this with Fig. 55 ^ i 
in this case are neatly made, and the tree correctly priinecl. 

Fig. 53<a! is a common type of a yearling apple tree carrying a head 
growtli O'f four branches. The central branch has a somewhat crooked 
growth, and is the one that would, if left, receive the direct flow of 
ascending sap. To remedy this, and bring about the equalization of the 
sap, which means iini:form growths, it will be necessary to remove the 
central branch where indicated by line. Having done this, and there being 
110' collar buds, select outside buds upon the three remaining branches so 
that when cut each branch will be of equal length and form an evenly- 
balanced ])runed head. This, with proper treatment and care, will not 
only be a perfect specimen of a two-year-old tree by the following winter^ 
but will lie framed upo-n sound lines. 
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Fig. 54<3 is another type of a strong well grown one-year-old apple 
tree with low branch growths. With trees of this type the main stem 
or central \'ertical growth should never be reduced back to the branches 

I — the future head of the tree 
should not be formed by 
utilizing these branches. All 
of the latter should be cut 
away, close to the main stem. 
Then reduce back to where 
there are three or four good 
sound buds, see Fig. 54^^. 
'bhe result will be, by the 
following autumn, a tree with 
sound head conditions that 
may be packed without fear 
of breakage during transit. 

Fig. 5 is a sound type ol 
an apple tree, produced from 



.a yearling straight or from a 
branched )'earling. This is 
.achieved by lirst reducing the 
growths of the latter type back to 
the main stem, making a straight ; 
.and then, by heading back this 
^straight to sound buds the 
re(|iiisite heiglit from the ground. 

Wlien |)runing such a type 
(Fig. 55^?), cut away the central 
branch, leaving the three lower 
ones which form a well-balanced 
head. As there are sound out- 
side basal buds upon these 
branches, cut back to them the 
same as illustrated in Fig. 5 By 
the winter folio wingsuch a type will 
be what is termed a three-year-old, 
and hard to separate from a well- 



59. YEARLING PEACH TREES. 
a and b. Unpruned. c and d. Pruned. 

grown one-vear-nld branched pruned. When planting out permanently and 
pruning a tvpe like Fig. 55U: there is no necessity to cut so hard back. 
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Fig. 56^ is a yearling pear tree produced from ground grafting a mis- 
budded stock. Such a type, if the stem is long enough, should be treated' 
by reducing it back below the brancljes. .But as the tyi)e illustrated has. 
l)ranched too low it will be necessary tO' cut away the two outsidt.:' branclies 
so as to form a tree ha,ving a. sten\ of suitable length. Fhe central gaowth 
sliould then be cut back as shown in Fig. 56Z'. 

Fig. 57(7 shows a typical branched one-year-old pear tree from bud, 

well grown and having sound 
head conditions. /Vs there 
are sound collar buds at tlie 
basal end of the branches, 
1‘educe back to these buds ; 
first, by cutting away the 
terminal Ijranch upon the 
iTiain stem. Owing to the 
terminal portion being some- 




\vhat oblicjue, this is necessary if 
the primer wishes to have the 
main st(3m straight. By the fol- 
lowing winter there should be a 
repetition of growth, but much 
stronger. 

Fig. 58(7 is a well-grown one- 
year-old Japanese plum. It is 
rarely that this variety of fruit 

is not plentifully supplied with qq. yearling cherry and peach trees. 

collar buds upon the main stem Unpruuod cherry. c. Pruned Cherry, 

at the base of the branches, and a. Pnmed Peiuiii. 

also upon the stem below the head growths. If the stem is long enough 
to form, the future head of the tree, cut upon the stem below the branches 
where indicated by line, i,e,, if there are suitable buds. If the stem 
is too short, or there are no suitable buds, reduce back the branches to 
the collar buds, the same as Fig. Failing collar buds, branch prune 

at the basal buds. 
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^ 59^ common tyjDes of yearling peach or nectarine trees. 

^^^8* 59 ^^- i'<^<^inires to be clifFerently pruned to Fig. 59^^. Bv examining 
the branches upon the former, it will be seen that they have sound basal 
buds to work upon. All branches not required to^ form the future head 
upon this type (Fig. ^ga) should be cut away close to the main stem. 
Then jiarden back the vertical growth tO' where marked thus — , and prune 
back the three branches left to the basal buds. (See Fig. 59^.) 

^Fig. 59Z' is a very simple type to prune, having sound buds upon the 
main stem, and above the strong oblique growth, to operate upon. To get 
'dean growth and form an evenly-balanced head condition, it will be 
necessary tO' utilize these buds. When pruning such a type, the correct 
method is to. remo\e all branches close to the main stem. Then prune back 
to where there are three or four sound buds evenly spaced to form the 
future head growths. (See Fig. 59^.) 

Fig. 6oZ» is a distinct type of a one-year-old tree from Figs. 59^7 and 
AlloAving tire two stronger branches to grow unchecked, and thereby 
utilizing the greater quantity of the sap flow and plant food, has been the 
means of starving the opposite branches and tlie top of the tree. If such 
a type had a sonnd bud upon the stem near the union of the stock, like 
Fig. the better plan wnuld be to reduce back to such a bud. To 

correctly prune such a type, so as to get an evenly -branched head, the two 
:stronger branches as well as the three lo.wer ones should be cut back close 
to the main stem. This will leave the three higher ones, and these should 
be cut back to the sound basal buds. (See Fig. 6od.) 

Fig. 60a is a straight type very easily pruned correctly, but is so often 
pruned otherwise. If the growth made is long, vigorous and straight, it 
.simply means reducing back to a bud the desired height from the ground 
so as to form a tree with a stem the requisite length. But with a type like 
the one illustrated, having made a short sturdy growth, and the terminal 
end being bent, it is necessary to cut so as to form a well-balanced head 
Upon a straight stem. To obtain this end, it will be necessary to cut at bud 
marked thus — , and not at bud indicated by This type of yearling 

tree is more ine^'nlent amongst cherries than other kinds in the nursery row. 

{I'o be coniuiiicd,) 

OROIIARD AND GARDEN NOTES. 

E. E. Pescott, Principal, HorEiculiural School^ Burnley, 

The Orchard. 

Tlie neeessitN' for constant surface cultivation is apparent every summer, 
'but more; so in 'dry sea, sons. Not only in non-irrigable districts is this a 
necessit\', but also in, those districts \\drere the trees can be watered, and 
more so in the latter case. In irrigated orchards, the tendency of the soil, 
as a result of artificial waterings, is to set and harden. Consequently, 
stirring the surface must be resorted to, in order to keep up a good 
mechanical condition of the .soil, and also to prevent loss of irrigation 
water by evaporation. 

In noivirrigated orchards, the cultivation work is necessary to conserve 
what water has entered the subsoil as a result of the winter and spring 
rains. Soil crusts should not be allowed to form. Summer showers are 
not alone the cause of these formations ; dry weather conditions cause the 
soil to consolidate, and any trampling, or vehicular traffic tends to harden 
the surface, and tinis to allow of the escape of moisture that the trees must 
meed. 
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Pests and Spraying. 

If woolly aphis is at all existent, a spraying with a strong nicotine 
solution will reduce it considerably. A paint, the basis of which is any of 
the petroleum oils, or one of the miscible oil preparations now on the 
market, will be useful where this pest is not very frequent. The method is 
to mix the oil with lime, or sulphur, potash, or some other crude chemical 
of an insecticidal value, and to paint the parts attacked with a good strong 
brush. 

The sulphur-potash remedy has been previously mentioned iri these' 
notes, and it is especially effective in not only killing out the pest where- 
ever applied, but also in rendering that particular spot obnoxious to any 
otlier aphides that may come along later. It is made by dissolving 2lbs. 
sulphate of potash in | gallon of water and then mixing with albs, of 
sulphur. The whole is worked up to the consistency of house paint with 
linseed oil. It is applied to the affected parts with a brush. 

Codlin moth spraying will still require to be carried on. All affected 
apples should be gathered and destroyed. None should be allowed to 
remain on the trees or on the ground. As soon as the workings or marks 
of the insect are observed, the fruit should be gathered and destroyed. If 
the fruits are left, there is always the danger of the larvae escaping to a 
crevice or hiding place and so continuing the loss. 

Cherry and pear trees may be sprayed with arsenate of lead wherever 
the slug is present ; vines may be sprayed similarly wherever the vine 
moth caterpillars are found. 

Budding. 

January and February are the suitable months for budding. In 
budding, it is necessary that the bark shall run or open freely ; and, to 
do this, the trtee must have a good sap flow at the time of performing the 
operation. If such does not occur, the trees to be worked, or the stocks, 
should be given a good watering, and the budding deferred for a day or 
two. Full instructions for budding were given in Mr. Cole’s articles on 
the Propagation of Fruit Trees in the Sephmiber and October, 191:1:,, 
Journah. 

Summer Pruning. 

In January and February, trees that require it may he suninier- 
pruned. In performing this work, care should be oliserved tliat as :inuelr 
of i.lie leafalge as possible is retained on the trees. 

Unduly long laterals of fruiting trees may be* shoriened back, always 
cutting to a leaf. Unnecessary terminal lea<ler growths, of which tliere 
are sometimiss three or four, all strong growing, may be reduced to one; 
retaining this one as a leadeif In no' case should this growth b? cut ot 
interfered with in any way. 

The result of these cuts will be to divert the sap which was flowing 
into growths ' that ^ would subsequently be pruned, into more profitable 
channels, so that weak buds and growths may be strengthened, and 
induced into fruit bearing. 

Vegetable Garden. 

The vegetable section should be kept in good condition by alternate 
cultivation and watering. A good surface scarifying with the Planet Jr.,, 
or' wnth a hoe, should be given wflien the soil has well settled afteri each 
watering. This will keep the .soil in good condition, and the crops in g<x:>d 
growth. Where crops are growing^ an occasional overhead watering will 
be t>eneficial ; it will clean and im'igorate the leaves. 
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As soon as a crop has been removed from a plot, the ground should 
be well iiianured and dug over. If any pest, such as aphis or caterpillars, 
has l>een prexadent, it would be advisable to burn all crop refuse, to 
destroy any insects that may remain. 

Seedlings of such crops as cabbage, celery, lettuce, cauliflower, &c., 
may ba transplarited ; and seeds of peas, French beans, turnip, cauli- 
flower, &c., may be planted. 

Keep the tomatoes well watered and fed, pinching out surplus and 
strong growing laterals. _ In early districts the onion crop will be ripening. 
In late districts, O'l* with late crops, the ripening may be hastened by 
breaking down tire top. An autumn crop of potatoes miay be planted. 

Flower Grarden. 

The lawns, flower beds, and shrubberies will need frequent waterings. 
Such plants as cannas, delphiniums, perennial phlo-xes, and penstemons, 
will require a good water supply. These and similar plants will benefit 
by a gooil mulching. 

Much hand work will be of great benefit in the flower garden and 
borders at this season of the year. Regular hoeings dO' much to improxe 
the texture of the soil, and to conserve the soil moisture. In shallow and 
undrained soils, constant waiterings will be a necessity, if the plairts are 
to be ke|)t: alive; at the same time, there is always the danger of excessive 
w a tcj r i 1 1 u 1 id r a ine ( , l soi 1 s . 

Mulching will also be an important work this month. This work will 
greafiy assist the retention of soil moisture; at the same time, it will 
greath' rc'duce (he temperature of the soil. Any material that will nlti- 
niately Ik* iiKMuyiiiratecl with the soil in the form of humus is UF.eful for 
mulching purposes. 

Dahlias and chrysanthemums should be ke|)t growing and in griod 
heart, by watering, light feeding, and mulching. Thex’ should also fie 
tied to the stakes as the groxvths extend. 

Pests, such as caterpillars of several species, and red spider, will now 
shortly appear. For the former, weak sprayings with arsenate of lead,, 
•or Paris green, may be given. Wherever the red spider is observed, the 
attac'ked [)art.s should be cut off and burned. Not only should this be 
done to tiie chrysantheinums and dahlias, but also to all plants in the beds 
similarly alTected. Constant waterings will often relieve the plants of 
this troulale, but the most eflicacious miethod is to burn all parts affected 
as tlie insect makes its appearance. 

Carnations ma.y now l)e layered and seeds of pansies and perennial 
and biennial plants may be sown. A few late gladioli and a few spring 
flowering bulbs for early flowering, may also be planted. 


A NEW LUCERNE TROUBLE. 

Downy Mildew {Peronosfora irifoliorunu De Bary). 

C. C. Brittlebank, Assistant to the Vegetable Pathologist, 

Some crowns of lucerne were recently forwarded to the office of the 
Vegetable Pathologist for examination, and xvere found to be affected with 
Downy Mildew. As this disease is evidently a recent introduction, the 
following notes will be of interest. 

17862 . ^ 
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Peromsfoni trifoliorum is a comnion parasite on various legumes in 
America and Europe, and in the former country there is record of 
damage tO' lucerne by this pest. Until the specimens under notice came tO' 
hand there was no record of it for Victoria. 

As this fungais belongs to a genus, many of which are destriicdve to 
cultivated plants, it behoves the growers of lucerne, especially in irriga- 
tion areas, to be on watch, lest their crops be imaided by this pest; if 
once established, it would be most difficult, if not impossible, to ex- 
terminate. It is spread not only by conidia, v'hich are l)lovvn Irom plant 
to plant, but also by oospores or resting spores formed within the tissue 
of diseased leaves. The latter, falling into the crowns of the plants 
and on to the soil, serve as fresh sources O'f infection, trom which the 
disease spreads during the following year. Even if the lucerne be eaten 
down to the crowns by sheep or other stock, a certain number of fallen 
leaves would be trodden into the soil and start the disease afresh in the 
following spring. 

Although only a few specimens of this disease have been brought under 
notice, ami proilaably but few lucerne growers have seen it up to the pre- 
sent time, it does not follow that the disease is of no ecoiiiiiTi’c importance. 
Until a few years ago, the laicerne Rust had not lieeu ol)sei‘\(‘(] in Vic- 
toria ; the first specimens obtained were found by the writer on the rail- 
way embankment at Garden Vale, near Melbourne. At the present lime, 
many parts of the State are infested by this disease, and tons of valuable 
fodder are destroyed every year. Lucerne rust was, without doubt, 
imported with consignments of seed from other countries, as in nearly 
every shipment of lucerne seed spores could be obtained in abundance. 
Most probably, the resting spores of the downy mildew of lucerne have- 
reached Ah’ctoria in fragments of disen.sed leaves, mixed through ship- 
ments of seed. 

General Appearance op Diseased Plants 

The specimens under notice had a stunted and unthriiiy look, the 
upper portions of the stem and leaves being covered by a tliick greylslu 
or violet-grey downy layer. Many of the diseased lea\'es were coated 
on both surfaces and had their edges curled downwards and inwards 
towards the mid-rib. Others again, were of a yellowisli grey, more" 
especially those exhibiting the downy coating on the under side only. 
Several of tlie stalks were almost bare of leaves on tlieir lower |)ortion,s 
and clearly showed the disastrous effects of the diseastv 

If a small portion of the grey felted coating hti mounted f'or examina 
tion by the microscope, it will be found to consist of minute tree-likc' 
structures, bearing, at the tips of the many fod<ed brandies, oval egg- 
shaped bodies known as conidia. These minute bodies are cajiable Of 
infecting any lucerne or clover plants on which they luay fall, weather 
conditions being favourable. 

If small patches only of the field be attacked, they slunild be at once- 
covered with straw and burnt over to destroy all diseased plants and 
fallen leaves. By taking this, precaution, it is possible that the disease 
may be arrested in its destructive course. 

As irrigation colonies become more numerous, so will the conditions 
be more favourable to the spread of various diseases -warmtli and mois- 
ture constitute suitable conditions for the development of fungoid pests. 
Settlers should therefore be continual 1 3^ on the lookout for the appearance' 
of any disease such as the one under review. 
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VICTORIAN EGO-LAYING COMPETITION, 1911-12, 

CONDUCTED AT BURNLEY HORTICULTURAL SCHOOL. 
{Continued from fage S20, Vol. IX.) 


H. V. Hawkins, Poultry Expert 


No, 

of 

[ Fen. 

Breed. 

Name of Owner. 

Eggs Laid 

April to 
Oct. 

during Coi 

Nov. 

npetition. 

Total to 
Date (8 
months). 

Position ijs 
Competi- 
tion. 

12 

White Leghorn 

W. G. Swift 

938 

153 

1,091 

1 

31 

»» 

R. W. Pope 

901 

161 

1,062 

2 

40 

„ 

A. J. Cosh (S.A.) . . 

905 

140 

1,045 

3 

20 

n 

H. McKenzie 

819 

141 

960 

4 

33 


Range Poultry Farm 

826 

130 

956 

5 



(Old.) 





37 

M 

E. Waldon 

790 

143 

933 

6. 

18 


S. Brundrett 

775 

121 

896 

7 

13 

Black Orpington . . 

D. Fisher . . 

736 

117 

853 

S 

46 

Minorca 

G. W. Chalmers 

736 

114 

850 

9- 

21 

Wliite Leglioni 

R. L. Applcford 

718 

126 

844 

10 

39 

>> 

A.W. Hall 

693 

146 

839 

11 

25 


B. Mitchell 

702 

127 

829 

12. 

55 

Black Orpington . . 

W. G. McLister 

698 

124 

822 

13 

44 

T. S. Goodisson 

700 

114 

814 

14 

38 

White Leghorn 

Mrs. C. R. Since 

662 

138 

soo 

15. 

32 

Silver Wyandotte . . 

M. A. Jones 

696 

101 

797 

16. 

10 

Black Orpington . . 

H. A. Langdon 

659 

137 

796 

17 

9 

White Ijegliorn 

J. O’Loughlin 

661 

130 

791 

IB 

36 

•it • • 

EL A. Sillitoe 

652 

128 

780 

19 

1 

>> 

A. Brebner 

647 

129 

776 

29 

67 


C. L. Shannan 

657 

118 

775 


49 


W. J. Thornton 

627 

148 

775 

> 21 

24 

, . 

F. Hannaford 

621 

148 

769 

23 

3 


K. G leghorn 

634 

134 

768 

24 

28 


J. Camiibell 

628 

135 

763 

25 . 

2 

n • ■ 

E. P. Nash 

611 

150 

761 

26> 

66 

White Wyandotte.' 

J. E. Bradley 

662 

97 

759 

27 

50 

White Leghorn 

C. H. Busst 

619 

136 

755 

2B 

39 


A. Jaques 

632 

120 

752 

29 

4 

Golden W^yandotto 

H. Bell 

636 

112 

748 

39 

22 

Black Orpington . . 

P. S. Wood 

630 

116 

740 

31 

5 

White Leghorn 

L. C. Payne 

609 

134 

743 

32 

65 

n 

H. Haminill (N.S.W.) 

605 

128 

733 

33 

45 


T. Kempster 

601 

131 ' 

732 

1 34 

47 


C. W. Spencer (N.S.W.) 

588 

141 

729 ! 

35 

27 


Hill and Luckman . . 

593 

135 

728 

39 

51 


J. W. McArthur 

623 

104 

727 

'i orr 

63 ! 

Black Orpington . . 

A. J. Treacy 

635 

92 

727 

/ 

8 

White Leghorn 

T. W. Goto 

590 

128 

718 

39 

62 

, 

P. Hodson . . 

563 

149 

712 

40 

59 


W. H. Dunlop 

582 

126 

708 

41 

57 


G. E. Edwards 

559 

144 

703 

V.- 

60 


J. J. Harrington 

575 

128 

703 


oB 

Eaverolles 

K . Courtenay 

585 

117 

702 

44 

43 

White Leghorn 

W. B. Crellin 

572 

128 

700 

49 

11 

Brown Leghorn 

E\ Son cum 

556 

141 

697 

46 

41 

White Leghorn 

Morgan and Watson. . 

579 

109 

688 

47 

53 


A, Stringer 

551 

135 

686 

48 

42 

White Orpington . . 

P. Mitchell 

585 

93 

678 

49 

52 

White Leghorn 

W. J. McKeddie 

540 

136 

676 

59 

30 

Black Orpington . . 

Rodgers Bros, 

554 

112 

666 

61 

6 

Silver Wyandotte . . 

Mrs. H. J. Richards 

552 

110 

662 

52 

35 

White Leghorn 

J. H. Brain 

488 

143 

631 

53 

34 


E. Dettman 

508 

122 

630 

54 

54 


F. N. Hodges 

524 

97 

621 

56 

7 


H. Stevenson 

486 

134 

620 

66 

16 

Silver Wye ndotte . . 

Miss A. Cottam 

515 

104 

619 

57 

26 

White Leghorn . . 

F. Seymour 

488 

125 

613 

58 ' 

23 

Golden Wyandotte 

G. E. Brown 

jSll 

88 

599 

59 

64 

White Leghorn 

J. D. Read 

446 

146 

592 

60 

56 


Mrs. C. Thompson . . 

438 

130 

508 

61 

61 

Silver Wyandotte 

J. Reade . . 

456 

87 

543 

62 

17 

White Leghorn 

W. J. Eckershall 

432 

104 

536 

63 

14 

Black Orpington • • 

W. J, Macauley 

425 

96 

521 

64 

15 

Minorca 

H. McChesney 

351 

105 

456 

65 

48 


G. James . . 

242 

104 

346 

66 




40,378 

8,240 

48,618 
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INSECTIVOROUS BIRDS OF VICTORIA. 

FRONTAL SHRIKE TIT. 

{Falcuncultis front at us, Goiilci.) 

C. French, Junr.. Acting Government Ento/nologisf. 

The Frontal Shrike Tit, a x'ery handsome bird, is fairly jilentiful in 
iwst locNilities a few miles from iMelhorirne. They are usually seen in 
pairs, generally amongst the topmost branches of eucalyjits and other 
trees. 



FRONTAL SHRIKE TIT, 
{Falcunculus frontatus, Gould.) 


The male has a beautiful dark coloured crest, and a black throat ; Init 
the throat of the female is green. The bill of this bird, l»eing sliort and 
very strong, is admirably adapted for destroying the hard wing-cases, 
&c., of the destructive insects Avhich hibernate under the liark and in 
the crevices of the trees. They also- break open hard galls and scales 
and eat the insects contained therein. They are very active and seem 
to devote most of their time hunting for insects,, and they do a con- 
siderable amount of good in keeping the strawberry cockchafer, cherry 
green beetle, codlin moth, longicorns, wire worms, and other pests in 
check. Remains of these insec^ts have been found in stomachs of the 
Frontal Shrike Tit. 

The nests are very beautiful structure.s. In form, they are cup- 
shaped, being slightly contracted at the rim. The outside is generally 
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composed of the inner bark of the eucalypt, mosses, lichens, cobwebs, 
and grasses, whilst the inner lining consists of grasses and fine shreds of 
bark. I'hey are usually placed on the topmo.st branches of eucalypts, 
and though often found are most difficult to obtain, being fortunately 
out of the reach of bovs. 

As this bird is one of the best destroyerFf 3 f'“lioxTO'm la^Tsf^it should, 

needless to say, receive every protection. 


THE OLIVE. 

Z. Macdonald, Horticulturist, DooMe Agricultural Ccdlcge. 

{Conii 7 iued. from page 8 ^ 9 ' Vol. IX.) 

Propagation. 

The olive is one of the easiest trees to raise. It is propagated either 
from seeds, cuttings (as truncheons, hard wood, or terminal cuttings), 
sprouts, stools, or the excrescences found on the base of tlie tree. 

Seeds. — Like the peach, apricot, and other deciduous trees, the ol've 
faifs to come true from .seed ; and, in the majority of cases, there is a 
reversion to more or less wild and worthless tvpes. Hence, all seedlings? 
except those that are retained where it is desired to raise new varieties, 
should l)e worked o\'er with selected ^’aTieties, either by budding or 
grafting. 

The seed may be planted out hi the open nursery or started in small 
lieds where ('onditions can li;* controlled better, and planted out in their 
.second seasoifs grotvth. The latter is, perhaps, the more suitable method. 
In either case, tlie soil should be well prepared. The seed should be 
obtained, if possible., from .selected trees. The pulp .should be thoroughly 
removed before ]jlanting. A good method of doing this is by soaking 
tlie .seed in an alkaline solution made up of } to | lb. of caustic soda 
to 1 gallon of w'ater. Cracking the outer shell can also be adopted, but 
should l>e carried 'Out noth care so that no injury may be done to the 
kernel. This is a slow' [irocess and is not recommended for general pur- 
poses. 

The .seed should lie sown i to^ 2 in. in depth and covered with some 
frialile material. Where surface watering is adopted, a light mulch of 
short hor.se manure, or some such material, is advantageous, as it prevents 
the ground caking''' on top or cracking. 

Germination is often tardy and irregular where no injury has been 
done to tlie outer .shell, the .seed sometimes remaining in the ground many 
months without making growth. Quicker results are obtained with those 
seeds whose outer shell has been injured in some way, thus permitting 
the moisture to gain more ready access to the kernel. Seeds may be 
.sown as soon as the fruit is full)' ripe or at any time through the winter 
months, say from May to September. 

Cuttings. — The various .sorts of cuttings are u.sed chiefly for repro- 
ducing selected varieties. They may, however, be worked over with 
kinds by either budding or grafting. This is sometimes done to diminish 
or increase the vigour of certain varieties. 

Truncheons,— The.se may be obtained from heavy limbs split in 
quarters, or from round branches i to 3 in. in diameter. Tho.se of a 
diameter from 2 to 3 in. are the most suitable for planting out. They 
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should he about 15 to 20 in. in length and should be taken from the 
trees in June, July, or August. All side shoots should be removed and 
care taken not to bruise the bark. When plinting in the nurseity. it is 
a good plan to place the truncheons at an angle hi the furrow, tread firmly, 
and cover over completely with soil, taking tare to leave the top of the 
•cutting close to the surface in such a manner that it will remain moist and 
gain a sufficiency of air. Several trees may be obtained from eacli trun- 
cheon in this manner, as thev often develop sprouts ami roots along the 
greater part of their length. If onlv one shoot is desired, the most suit- 
able should be selected and the others remo\'ed. 

Terminal Cuttings. — These are made from the tips of the shoots 
after they have passed the herbaceous stage ; they should be cut about 6 in. 
in height. All of the lower leaves should he removed immediately after 
cutting, to prevent evaporation of moisture and consequent wilting. The 



7. OLIVE TRUNCHEONS AND CUTTINGS. 

(/,/>, and f'. Tmiifheoii.s, yin., 2in. aufl liti. diaiutd.er resjjeotively ; (i' and Cufctinj;s ; f. C!utiiu.i>' pn*- 
}»ared for )»la,niinji' ; //. Tunninal c-utlini*’; h. Terniitial proluired for plantinj^’. 

end for planting should be cut off close to a, node, as they callus and 
root better when cut in such manner. Those cuttings with the buds close 
together are the best. They should be planted in a compost containing 
a good proportion of sharp sand and be kept continually moist. This 
kind of cutting is best started in lath or shelter houses or in frames, 
and planted out when well rooted. Cuttings of old wood below an inch 
in thickness should be of lesser length than the truncheons, and should 
be started in the nu'rsery. 

Cuttings are considered the quicker method of raising selected varieties. 
They come into bearing earlier, but are supposed to be shorter lived. It 
is possible that, in poor soils or tiding situations, the seedling may be 
the more thrifty and long lived tree, but experience in this country has 
not gore to prove that this is the case. Many of the oldest trees in. Aus- 
tralia were raised from truncheons and are still doing well. However, 
their age is comparative youth in the life of the olive tree, and perhaps 
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it is as well to accept the opinion of continental writers on the greater 
■longevity of seedling trees until there is greater evidence at hand to the 
contrary. 

^ Sprouts. — These may be obtained from the base of old trees, a good 
.shield-shaped piece being cut off with each. They should then be shortened 
.and treated in the same manner as terminal or small cuttings. They may 
also be obtained from truncheons where good growth is made and a rapid 
multiplication of numbers is necessary. 

Stools. — This is a rapid and effective method of obtaining rootlings 
for transplanting and working over or for increasing a selected variety. 
Well established young trees are cut down close to the ground. A number 
of shoots develop from' the adventitious buds that break out on the stub. 
The earth is then moulded up over the base of these and if kept moist 
rooting soon takes place. When the shoots are well-rooted, the soil is 
broken away and the shoots removed with a sharp knife or secateur. A 
fresh batch may then break out a.nd can be treated in the same manner. 

Eyes. — This is a term used for the excrescences that occur around 
the lower part of aged trees. Thev may be used for propagation and 
succeed best where bottom heat is available. After removal with a sharp 
knife, they should be planted about an inch in depth in the same manner 
as seeds, covered with some friable material, and kept continually moist. 
When sprouting occurs, they should be removed to the nursery. Thev 
require skill in handling, and are not recommended except under circum- 
stances where conditions may be controlled. 

{To he continued Aj 


ANSWERS TO CORRESPONDENTS. 

The Staff of the Department has been orgranized to a larj^e extent for the purpose of giN ing information 
to faiuuers. Question'? in every branch of aj^riculture are giadly answered. Write a short letter, ^dviny as 
full p i* ticiilars as possible, of your local conditions, and state precisely what it is that you want to know. 
All hi iidries forwarded to the Editor mud be accompanied by the name ani address of the writer, 
Thi.-s lii very necessary, as sometimes insufficient information is furnishetl by the inciuirer. 

Topping up Cockerels for Market. — E.D. inquires as to method of feeding. 

Answer . — Give equal parts pollard, barley meal, and bran, with the addition 
of steamed lucerne chaff (about a third), and sufficient skim milk to mix the whole 
to a crumbly consistency. For the last few davs, add a little mutton fat or 
glycerine to mash. Feed a little at first, and gradually increase quantity as the 
appeti';e improves. Avoid grains. Skim milk to drink will improve and whiten 
the flesh. Birds should be kept off green grass when fattening. Grit must always 
be available. 

Non-pregnancy. — H.E.M. states that he has a cow that will not get in calf, 
but has returned to the bull regularly for the past year. 

Answer . — Syringe out with 2 per cent, solution of lysol. The clay previous 
to service flush with a solution of baking soda. If this treatment be not successful,, 
an impregnator should be tried. 

Removal of Afterbirth. — H.E.M. asks how to remove afterbirth that does not 
come away naturally. 

Answer . — Insert the hand and detach from the button-like protuberances to 
which it is attached in a manner somewhat resembling the end of a finger in a 
glove. Pay special attention to cleanliness, and irrigate the womb with an anti- 
septic solution, such as lysol or Condy’s fluid. 

Worms. — E.C.P. inquires as to treatment for worms. His yearling colt is 
not in as good condition as he should be, evidently owing to the prevalence of 
worms. 

Answer . — Give one teaspoonsful of liquor arsenicalis in feed twice daily. Most 
yearling colts suffer from worms. 

Itch. — E.J.D. states that his mare is suffering from itch, near the mane being 
affected the worst. 

Answer . — Wash with a solution of phenyle, and smear well with carron oil. 
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reminders for FEBRUARY. 

LIVE STOCK. 

Horses. — At Grass. — Supplement dry grass, if possible, with some greenstuff- 
Provide plenty of pure water and shade shelter. Ifi Stable. — Supplement hard feed 
with some greenstuff, carro's, or the like, and give a bran mash once a week at 
least. 

Avoid over-stimulating foods, such as maize and barley. Give hard feed in 
quantities only consistent with work to be performed. Stable should be well 

ventilated ami kept clean. Remove manure promptly to a sufficient distance. 
Exclude flies. A^dien at work, give water at short intervals. Always water 
before feeding. 

Cattle. — For milking cows the food should be of a succulent nature. Water 

should be pure, plentiful, and easily accessible. Provide shade shelter and salt 

licks. Keep milking sheds and feed boxes scrupulously clean. Remove attractions 
for flies. Care should be taken that the remainder of the cows required to calve 
next spring .should be served tliis month. 

If succulent feed not available, calves should be given milk until green grass 
appears. 'I’lieir condition will thus be maintained and enable them lo winter 

well. 

Pigs. — If liard fed, some green vegetable food should be added. Give an 
ounce of Epsom salts in the feed occasionally ; also a handful of charcoal. Water 
baths are a,ppreciated in hot weather. K< 3 ep free from lice by brushing occa.sionnlly 
with an oil brush. 

Sheep. — Drench any weaners scouring; Cooper’s tablets are handy for this 
work. Lime dams and ])ools ; thick water and dry feed are respomsible for many 
troubles with ewes la'er on. Keep salt available. 

Do not wait until in-lainb ewes, or good wool-growing sheep are poor, before- 
ccmmencing to feed a little oats or oaten hay ; it means better mothers and more- 
shafty fleeces. 

('oarse crossl'red ewes are not in season till now. Downs' rams should be mated 
with this class for lambs; merino rams for graziers’ sheep. 

Poui.TRY. — Chickens should now be trained to perch; they will be more healthy 
nnd less liable to develop wry tails. 

Provide |)lenty of green feed and give less grain and meat. Avoid condiments. 
Keep wafer in cool shady spot and renew three times each day. Keep dust bath 
damp. 

Birds sliowing symptoms of leg weakness should be given r "rain of (jiiinine per 
day (tlnee months old chickens, ^ gtiiin) and plenty of skim milk. 

CULTIVATION. 

Farji. — S ee that haystacks are weatherproof. Cultivate stubble and fallow,, 
and ])rei>are land for winter fodder crops. Get tobacco sheds ready for cro[). 
In districts wliere FebnuiTv rains are good, sow rye, barley, vetclies, and oats for 
early winter feed, 

ORCiiARH. — Spray for codlin moth. Search out and destroy all larvaa Cultivate 
the surface where necessarv and irrigate where necessary, paying particular attention 
to young trees. F'umigate evergreen trees for scale. Continue budding. 

Flower G.arlen. — Cultivate the surface and water thoroughly during hot 
weather. Sumrner-prune roses by thinning out the weak worul and cutting back 
lightly *the strong shoots. Thin out and disbud dahlias and chrvsanthemuins. Layer 
carnadons. Plant a few bulbs for early blooms. Sow seeds of perennial and 
hardy annual plants. 

Vegetable CIarden. — Continue to plant out seedlings from the seed-beds. Sow- 
seeds of cabbage, lettuce, cauliflower, peas, turnip, and French beans. Keep all 
vacant plots well dug. 

Vineyard. — February is the month for the “Yema” or Summer bud graft. 
Select scion-bearing vines ; mark with oil paint those conspicuous for quality and 
quantity of fruit, regular setting and even maturity. 

Sulphur again, if necessary, but avoid applying sulphur to wine grapes too short 
a time before gathering. 

Cellars . — Prepare all plant ana casks for the coming vintage. An ounce of 
bisulphite of potash to each bucket of water used to swell press platforms, tubs, 
&c., will help to keep it sweet. Keep cellars as cool as possible. Complete all 
manipulations so as to avoid handling older wines during vintage. 
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THE PIG INDUSTRY. 

I.— PRODUCTION AND CONSUMPTION. 

R. 2\ Archer, Senior Dairy Insfector. 

In all the leading dairying countries the revenue from the pig re- 
presents a very considerable portion of the farmer’s income and is the 
means of utilizing to the best advantage the by-products of the dairy, 
viz., skimi-milk, butter-milk, and whey. While this applies to the coun- 
tries against which we have to compete on the markets of the world, it 
must be admitted that the condition of the industry in the State of Vic- 
toria is at present very unsatisfactory, and is likely to continue so, until 
it is placed on a better basis. The problem is how to accomplish it. 
Fortunately, we have sufficient information to indicate the lines upon which 
it is advisable to move. 

Twenty-two years ago the financial conditions of Victoria were very 
depressed and the various products of the soil were correspondingly low 
in value. Fortunately, other countries had had similar experiences and 
had overcome them. Our statesmen, found a solution of our difficulties 
in the experiences of Denmark. About 40 years ago, when the principal 
industry in that country was the production of grain, the farmers had a 
great struggle to keep their heads above water. Then came the 
lishment of the dairying industry, which has been the means of bringing 
prosperity to them. 

It was the experience of the Danes that influenced our legislators to 
do so much to develop the export trade of dairy produce from Victoria. 
This had the desired effect on the finances, and paved the way to the 
present prosperity. It has become our third staple industry, and enabled 
us to export in the season 1910-11 butter to the value of two* and a half 
million pounds sterling. 

52 . 
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Later on, the Danes discovered that they were not getting all that was 
possible O'Ut of their industry, and that they could do better with their 
skim-milk and butter-milk by converting them into bacon for export to 
Britain, which already provided tlie outlet for the bulk of their butter. 

To' enable them, to start on sound lines, qualified men were sent by 
the Government to discover the class of meat that brought the best returns 
and how to produce it, with the result that they forthwith started breed- 
ing stations. These were placed under the control of experienced breeders 
who were subsidized to breed pure pigs, so that pure boars should be 
available at a reasonable rate to dairy farmers for crossing with the 
native breed of pigs. The breed decided on was the Large Yorkshire, 
and regular importations are still being made to keep up the standard. 

Breeders’ associations were started in different districts to provide 
boars for use by the members. This system of breeding, combined with 
proper methods of feeding, has enabled them, to produce a type of bacon 
which commands the highest price on the British markets. The im- 
portance of this will be evident from a study of the figures given below, 
taken from The Grocer : — 


Imports into Great Britain, 1910. 


Source of Supply. 

Product. 

Quantity. 

Value. 



cwt. 

£ £ 

Denmark 

Butter 

1,726,091 

10,208,192 


Bacon 

1,794,416 

6,341,726 

Canada 

Butter 

117,000 

117,498 


Cheese 

1,607,074 

4,424,806 


Bacon 

411,935 

1,449,637 


Hams 

37,621 

138,232 


Lard 


25,052 


Pork 

1,768 

4,205 


Total Pig Products 


1,617,126 

United States . . 

C’heese 

38,247 

105,400 


Bacon 

1,306,921 

£4,453,293 


Hams 

665,771 

2,329,516 


Lard 

1,342,257 

4,201,013 


Pork (Salt) 

38,866 

101,645 


Total 'Pig Products 


11,085,467 

Holland 

Cheese 

231,318 

567,360 


Fresh Pork . . 

366,180 

1,025,301 


Total Fresh Pork Ex- 

465,229 

1,302,641 


ported 



Victoria 

Butter 


2,483,565 


Cheese 


13,601 




1909-10. 1910-11. 


Ham and Bacon 

232,200 

£489 £6,772 


Pork (carcases) 

4,439 

592 9,988 




£1,081 £16,760 16,760 
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Exports of Pig Products from United States, 1910. 
(Kindly supplied by the Consul for the United States of America.) 


Product. 

Country. 

Quantity , 

Value. 

Bacon 

Belgium 

cvvt. 

19,699 

£ 

48,317 


France . . 

210 

547 


Germany 

2,482 

6,118 


Netherlands 

9,511 

21,749 


Other European Countries 

23,331 

54,815 


British North America . . 

16,852 

65,737 


Other Countries . . 


261,456 


Total Exports 


458,739 

Lard 

Belgium 

80.361 

208,008 


France . . 

4,206 

10,029 


Germany 

833,416 

2,261,703 


Netherlands 

212,121 

555,337 


Other Enro])ean Countries 

90,512 

219,555 


British North xAmerica 

85,949 

253,272 


Other Countries . . . . . . ! 

370,480 


; Total Exports 


3,878,384 

Hams 

Belgium 

47,368 

117,549 


France . . 


Germany 

*455 

V,234 


Netlierlands 

972 

2,445 


Other European Countries 

2,863 

7,844 


British North America . . 

24,328 

83,355 

1 

Other Countries . . 

232,966 

1 

Total Exports 


445,393 

Pork 

Belgium , . . , . . 

1,242 

2,573 


Grermany . . . . . . i 

3,561 

7,995 


Netherlands . . . , . . ' 

415 

860 


Other European Countries . . ; 

15,010 

29,923 


British North America . . . . 

111,881 

274,629 


Other Countries . . . . . . | 

368,433 


Total Exports 


684,413 


These tables will serve to illustrate the importance of the trade to the 
United States and what a large proportion of the whole exports is sent 
to Britain. It also shows that, in addition to the United Kingdom, there 
are many other ever- expanding markets the trade of which we rnay hope 

D 2 
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to share should we choose to develop the industry. The English figures are 
the Board of Trade returns^, and are reproduced from The Grocer : — 


Imports of Pig Products to Britain. 


Fro duct- 

Source of Supply. 

Quantity. 


Value. 



1908 

1909. 

1910. 

1908. 

1909. 

1910. 



cwt. 

cwt. 

cwt. 

i 

£ 

£ 

£ 

Bacoid . . 

Denniark 

United States . . 
C.anaila 

Other Coiiutries 

2,049,513 

2.858,312 

687,759 

90,158 

1,809,745 

2,189,053 

443,386 

183,279 

1,794,416 

1 ,306,921 
411,935 
350,117 

5,680,923 

6,726,084 

1,827,636 

245,936 

5,801,382 

6,057,473 

1,364,357 

578,453 

6,341,726 

4,453,293 

1,449,637 

1,146,618 


Total 

5,685,742 

4,625,463 

3.863,389 

14,480,579 

13,801,665 

13,391,274 

Hams . . 

United States. . 
Canada 

Other countries 

1,169,001 

52,657 

2,969 

1,073,569 

53,593 

1,867 

665,775 

37,021 

15,730 

2,936,960 

138,472 

9,237 

2,952,084 

154,222 

6,590 

2,329,516 

138,232 

58,837 


Total 

1,225,227 

1,129,029 

719,126 

3,084,669 

3,112,896 

2,-526,585 

Fork (Salted) . . 

United States . . 
Other Countrie.s 

81.119 

189,489 

55,639 

202,900 

38,866 

188,325 

139.178 

189,673 

113,555 

199,307 

101,645 

202,523 


Total . . 

270,608 

258,539 

227,191 

328,851 

312,862 

304,168 

Lard 1.. 

United States. . 
Other Countries 

1,924,881 

62,610 

1,703,578 

57,022 

1,343,257 

109,236 

4,258,051 

149,359 

i 

! 

i 4,694,353 
163,673 

4,201,013 

319,061 


Total 

1,987,491 

1,760,600 

1,452,493 

4,407,410 

4,858,026 

4,520,074 

Lard (Tniitatioii) 


174,064 

231,847 

275,402 

306,700 

438,909 

003,444 

Fork CFresli) 






1,023,322 

1,196,797 



7,343,132 

8,005,478 

6,537,601 

22,609,209 

23,547,680 

22,442,342 


Canadian Bacon Trade. 

In a report on trade between Canada and Britain, published in The 
Grocer, Lord Strathcona, High Commissioner for Canada, states™ 

In respect of bacon, it will be noted that a decrease of ;^463,27 q (or 25.35 
per cent.) took place in 1909 in the imports of this important product. The shortage 
in the supply of bacon for the market of the United Kingdom during the year 
under revision has created an interesting situation. Bacon is uiiquestionablv the 
staple breakfast dish in England, and the demand has been a steady and increasing 
one for some years past. Up to 1905, the rapid growth and expansion of the 
Canadian bacon exports to the United Kingdom was so gratifying that it was 
hoped that the Dominion would eventually find it one of the largest and most 
profitable of her industries. This hope has not, however, been borne out, though 
a leading agricultural journal recently pointed out, in speaking of the excellent 
reputation established on the British market for Canadian bacon, that had the 
supply been equal to the demand, it is difficult to estimate the magnitude that 
might have been reached. 
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A glance at the following import statistics will show the falling off in 
the supply of Canadian bacon which has taken place. 


Country. 

1 

1907. 

1908. ' 

■ 

1909. 

1910. 

Canada 

Denmark 

United States . . 

Other Countries. . 

cwt. 

873,340 

1,799,787 

2,599,817 

92,661 

j 

cwt. 

687,759 

2,049,513 

2,858,312 

90,158 

cwt. 

443,386 

1,809,745 

2,189,053 

183,279 

cwt. 

411,935 

1,794,416 

1,306,921 

350,117 

5,365,605 

5,685,742 

4,625,463 

3,863,389 


Unprecedented Rise in Prices. 

Whatever may be the cause of this decrease, the effect of smaller 
supplies from Canada and elsewhere has been to cause a serious and un- 
precedented rise in price of bacon in this country. A comparison of 
prices is given below : — 


Bacon. 

1908. 

1909. 

1910. 

1911. 

Irish 

54s. to 63s. 

70s. to 77 s. 

75s. to 833. 

64s. to 73s. 

Danish 

42s. ,, 55s. 

66 s. ,, 75s. 

68 s. ,, 78s. 

60s. ,, 69s. 

Canadian 

47s. ,, 50s. 

69s. „ 71s. 

72s. ,, 76s. 

57s. „ 67s. 

Swedish 

5 Is. ,, 53s. 

70s. „ 72s. 

74s. ,, 77.S. 

62s. ,, 66 s. 

American 

42s. „ 47s. 6 d. 

58s. ,, 64s. 



Russian 



64s. to 70s. 

50s. to oSs. 

Dutch 



72s. „ 76s. 

59s. ,, 64s. 


Such abnormal prices at once reduce consumption. It has been stated 
that 70 per cent, of the households in the United Kingdom are main- 
tained on 45s. per week or less, and higher prices therefore operate at once 
to diminish purchases. The prospect of Canadian and United States 
supplies of bacon continuing to be restricted causes concern in the provi- 
sion trade in Great Britain, and it is being pointed out that attention in 
that country could profitably be directed towards increasing home supplies. 
It is urged there would be, in consequence, less dependence on outside 
sources, while the prohibitive prices ruling at the present time may per- 
haps be avoided in the future. 

New Sources of Supply. 

New sources of supply are being found. Russia, Siberia, and Holland 
are being drawn upon, while consignments of pigs have been received 
from China. Canadian farmers must maintain an abundant supply of 
hogs if the Dominion is to successfully compete with a country like Den- 
mark, where painstaking attention is devoted not only to* the successful 
production of bacon, but also to the maintenance of regular supplies to 
this great market. It is to be noted that a large British co-operative 
society has decided to establish three factories in Denmark, where the 
conditions are so favorable for production, and at least one of the largest 
private bacon curers in the United Kingdom, whose products have a high 
reputation has also decided to follow this example. 
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As an evidence of the direct interest taken 'by the Danish Government 
in the development of this important trade, it may be pointed out that 
advertisements are officially inserted in the British provision trade journals 
stating that the business is under Government control, and that bacon 
from perfectly sound pigs is guaranteed to buyers. It must be realized 
that, while an enormous market exists in Great Britain for bacon, there 
will always be competition of a formidable character to meet in it, and 
great efforts will be required if Canada is tO' retrieve the position which 
was obtained prior to^ 1905. 


The following are the total exports of bacon 

fromi Canada : — 


A 

1903 

3,000,000 

1904 

4,000,000 

1905 

5,000,000 

1,617,126 

IQIO 


Consumption in Great Britain per Head of Population. 


Product. 

1905. 

1900. 

1907. 

1908. 

1909. 

Bacon and Hams . . 

lbs. 

17-28 

1714 

10-12 

17-07 

14-06 

Beef (Salt and Fresh) 

,, 

13-34 

14-49 

14-82 

14-31 

15-49 

Mutton (Fresh) 

,, 

9-87 

10-47 

11-01 

11-01 

11*83 

Butter 


10-57 

10-92 

, 10-48 

10-45 

9-93 

Cheese . . 


0-19 

6-03 1 

5-89 

5 ■ 65 

5-80 

Eggs 

Spirits 


51-75 

51-48 i 

50-11 

48 -65 

40*95 


•91 

•90 

•91 

•85 

•65 

Beer 

27-70 

27-97 

27*58 

26-62 

25*83 


It will be seen from this that, except for beef and mutton, which show 
an increased consumption, the other products show a decrease. But, as 
we have seen above, the price has increased, and this goes further to 
illustrate that there is an opening for us ±0 develop an export trade in 
pig products. Especially so, as it can be shown that this country pos- 
sesses facilities over those we have to meet in competition, so as to admit 
of production at a cost that will leave a fair margin for profit. 

Fresh or Frozen Pork.. 


Supply in Smithfield Market, London. 


Source of Supply, 

Qiuintity. 


tons. 

United Kingdom . . . . i 

8,520 

Australasia . . 

191 

Canada and United States of 


America 

136 

South America 

5 

Holland and Other Countries . . 

22,555 


31,407 at £56 per ton = £1,758,792. 



lo Feb., 1912.] 


The Pig Industry, 


79 


In a paper by Mr. London M. Donglas, the well-known English 
authority, is the following comment on the meat industry: — 

The year 1910 will be memorable in connexion with the meat industry of 
England, because of its having witnessed such a crisis in the history of the meat 
supply as is likely to have far-reaching results. During last year it began to be 
realized in some of the larger European States that the home supplies of meat of 
all kinds were not keeping pace with the increase in the population, and as meats 
from other countries and from British colonies were refused entry into these States 
the home prices became consequently higher and higher. Agitation has now gone 
so far that it is most likely that Germany, Austria, Hungary, Switzerland, France, 
and Italy will be compelled to open their frontiers to supplies of foreign meat. 
In Portugal, the prohibitions have already been removed, with the result that in 
that country the prices of meat have fallen to their normal level. 

This is of extreme importance to all interested in agricultural matters 
in Australia, as it means in the near future the opening up of enormous 
markets. Instead of having a share of the British trade only to depend 
upon, as an outlet for our surplus products, we shall have millions 
■of Europeans as customers. In the A.ge of 20th December, 1911, men- 
tion was made that the Minister of Customs had been notified that the 
new Swiss duty on frozen meat, smoked meat, and bacon would be 4s. ofd. 
per cwt from ist January, 1912. The old duty varied from los. 2d. on 
frozen meat to 4s. ofd. on fresh bacon. 

In The Grocer of i6th September, 1911, it was stated that the P'rench 
Government, owing to dearness of food in that country, is allowing live 
pigs to be imported from Denmark subject to duty, the late prohibition 
being removed. The import duty on bacon and ham to France is 15s. 
to 25s. per cwt,, and nearly as much on fresh pork. It will be noticed 
that the greatest quantity of the fresh pork is sent from Holland to 
Britain. 

Considerable shipments of frozen pork have been sent to Great Britain 
from China, Two shipments, comprising about 10,000 carcases, were 
taken to Liverpool, but as they did not comply with the regulations of the 
Local Government Board in certain technicalities the health authorities 
refused to allow them to go into consumption. They were to be landed 
and placed in bond under cold storage until reshipped, probably to the 
Isle of Man for curing into bacon and ham for re-exporting. It was 
stated at a meeting of produce merchants that the Chinese frozen pork 
was being cured and sold as English bacon. Whether that is so or not 
it is certain that if there is a glut of frozen pork it can be cured and 
sold as bacon. 

In a report in an English paper on the pork trade last season appears 
the following statement: — 

A fair quantity of Victorian pork is on Smithfield, 90 to 100 lbs. weight. 
It is said to be rather too fat for the pork butchei, but it is of first-rate quality. 
About 5^4. per lb. is the price. The pork trade is a disappointment to those 
people who were last year anticipating heavy prices. Old sows this time last 
year were making 6 ^d. ; now they would be worth only half of that figure. There 
is a slump in pigs, caused partly no doubt by the fact that the Chinese pigs are 
now arriving regularly, and of good quality, and are accepted by the trade. 

In support of this we have copies of complete account sales giving the 
results of operations of Victorian farmers on the London market, but 
which still yielded a satisfactory return. The charge for slaughtering 
has since been increased to> 4s. 6d. per pig over 100 lbs. weight. 
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Cost of Marketing Pork in London. 

Particiilars of 11 Carcases Pork (1,621 lbs.) per s.s. “ Aeneas.^^ 


By 11 carc-ases, 1,593 lbs., at 5 |d. 

Melbowrne Charges : — 

£ 5. d. 


To Slaughtering II pigs, and delivery 

to freezing works, at 3s. 6d. . . 1 18 6 

,, Freezing (iiioliiding handling, wrap, 

bagging, and storage), at Is. 6d. 0 16 6 

,, Ocean freight, 1,621 lbs., at |-d. . . 4 4 5 
, , Marine insurance . . . . 1113 

, , Railage to ship . . . . - . 0 4 0 

,, Labour (loading into ship) and 

stamps B/s Lading . . . . 0 19 

,, Agency, correspondence, postage, 

\^c. .. .. .. .. 0 10 6 


Total Alelhowrne Charges 

9 

6 

11 — 1 '408cl. per lb. 

London Charges : — 

£ 


d. 

To Discount, 2 moritlis, at 5 per cent. 

0 

6 

'2 

5 , Landing charges, &c. 

0 

18 

0 

,, Port rates 

0 

1 

0 

„ Commission and full guarantee, at 




3 per cent. 

1 

1 

11 

Total London Charges 

2 

7 

1 =:= 0*355d. per lb. 

Charges — Grand Total 

11 

14 

0 = 1 * 763d. per lb. 

Net Proceeds 



3*737d. per lb. 


(Loss in weight, 28 lbs., or 1 *73 per cent.) 

Net Peiurn per Pig — ( Average, 147 lbs. dressed weight) . . 
Less freight 

Net Peiiirn 


£ .9. d . 

36 10 2 


11 14 

0 ’ 

24 16 

2 ' 

£ s. 

d. 

2 5 

1 

0 3 

3 

2 1 

10 ^' 


Chinese Pork. 

A cori'espondent of the Globe writing on the subject of Chinese pork 
says : — 

I have recently returned from China, and am able to state that the frozen 
pigs that are being exported to England are of breeds quite equal to many raised 
in England and far superior to those coming from several countries in Europe. T 
had an opportunity of speaking to our Ambassador at Pekin, and also to the 
Consul-General in the town from which the pigs are imported, upon the question. 
They both assured me that the English company which inaugurated this business^ 
deserves every credit for its enterprise in tapping a valuable source of food supply, 
that the pigs were of a special breed from a district that had been noted for 
generations for their excellence in quality, and that they were fed on rice ’which 
is exceedingly cheap in the district. There is no doubt that the food of these 
pigs is far and away superior to that of those raised in the neighbourhood of all 
large towns in England, 

In the Argus of nth November last is published the following 
cable:- — 

Inspector Farrar, who was sent to China by the Local Government Board when 
charges were made that pork bred in that country and shipped to Great Britain 
was not sound, has made his report. He says that all pigs in China which are- 
intended for home consumption and for export are grain fed and bred on farms*, 
the conditions of which compare favorably with those in England. 
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Dear Bacon in Great Britain. 

While Victorian farmers are obtaining low prices for their pigs we 
frequently see comments on the dearness of bacon in Great Britain and 
in this country too. In Great Britain various reasons are given for the 
■decrease in the number of pigs hept^ the principal of which are ; — 

1. That yearly an increased amount of milk is being consumed in its natural 
condition as a beverage, making less skim milk and whey available for pig feed. 

2. Owing to more stringent sanitary regulations,, fewer pigs are kept by 
cottagers. These formerly aggregated a considerable total. 

In the trade there have been deductions on pigs over 180 lbs., and also on 
overfat bacon. 

Disease has played its part in checking production, as swine fever, 
tuberculosis, and measles cause considerable loss and trouble. This 
last-named disease is not known in Victoria, but in America nearly every 
pig has to be examined microscopically for the purpose of detecting its 
presence or otherwise”. All these are handicaps in favour of Victorian 
farmers. The principal cause, however, of the high price of bacon in 
Great Britain is the restricted supply from foreign countries. On the 
other hand, the reason that pigs in Victoria are bringing such low prices 
is that there are far more fat pigs produced than can be handled by those 
in the trade. They pick what they requii'e from those offering. 

British Bacon-curing Factories. 

The following table gives the products of British bacon-curing fac- 
tories principally for the wholesale trade. The products by farmers, pork 
butchers, provision merchants, &c., for private trade are as far as pos- 
sible eliminated : — 


Product. 


Quantity. 


Value. 


Baeou 
'Hams 
Pork (Salt) 

Lard 

Sausages 

Heads 

Sausage Casings 

Preserved Meats (Brawn, Tinned Meats, &e.) 
■Offals , 

Other Products 


ewt. 

1,716,000 

457.000 
18,000 

587.000 


5.365.000 

1.658.000 
31,000 

1.414.000 

751.000 

182.000 
200,000 

383.000 

278.000 

157.000 


10,509,000 


A very interesting feature of these figures is that the recognised out- 
put of the bacon factories, viz., bacon, hams, pork, and lard, totals 
;£8, 468,000, while the by-products give ;£2, 04 1,000 — nearly one-fourth 
additional. So it appears that they could sell bacon, &c., at cost price 
and have 25 per cent, over for working expenses. At most bacon fac- 
tories in this country, a private individual can get a pig killed and cured 
for id. per lb. It, therefore, stands to reason that it will not cost id. 
per lb. to turn out the bacon, as the work will not be done for nothing. 
As about one-fifth the weight of the carcase is lost in curing, it should 
be possible to buy at 46. per lb. carcase weight, and sell at 5d. for bacon. 
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The Byron Bay Co-operative Bacon Factory Company (New South Wales) 
claims that it can place bacon on any market at 5d. to sfcl. per lb. 

At the present time we see the market quotations as follows : — 

Best Porkers^ suitable for fiist-class counter trade, lealizecl irom 4d. to 4|d , 
a few medium to good realized from 3id. to 3-^1. ; prime bacon sizes, 3d. to sfd. : 
medium, from 25d. to afd. \ and heavy lots less. 

Fafow.— There was an improved demand yesterday. Prime light-weight sides 
are selling at from 6id. to 6Jd., special lines commanding higher rates; medium 
to good realize from 5d. to 54d., and occasionally to 6d. ; shoulders offering at 
down to 4-^1. per lb. ; middles, S-gd- lo gd. 

Hams . — In anticipation of Christmas, trade was brisk. Prime light weights 
are quoted at from rod. to lo^d., up to is. being mentioned for special cures, 
whilst for medium weights and quality, down to gd. is being accepted. 

These quotations show a considerable margin between the buying and 
selling prices. 

The Future Prospects of the Industry. 

The future prospects of' the industry, so far as this country is con- 
cerned, may be considered decidedly hopeful. While it is temporarily 
under a cloud, experience goes to shoav that all that is required is proper 
organization to place it on a sound footing. With this it should develop 
into a very important branch of the export trade. 

Statistics show that two great sources of supply to the British market 
(United States and Canada) are gradually but surely declining, and ere 
long must cease altogether on account of the rapid increase in population 
and the consequent increased food requirements in those countries. In 
Denmark, we cannot expect to see any great increase in production as 
the limit has been almost reached. Holland and Sweden are the only 
other European countries from which we may anticipate competition. The 
rapid growth of the population in central Europe increases the food re- 
quirements of those countries where there is already a short siip])ly of 
animal foods generally. As we have seen, China is likely to become a 
rival. 
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DISEASES OF FARM ANIMALS. 

Anthrax and Blackleg. 

In response to many enquiries for information concerning the above-named 
diseases, the following article by Dr. S. S. Cameron, M.R.C.V.S., is reprinted 
from the Journal of Agriculture for July, igo6 . — Editor. 

ANTHUAX. 

Synonyms : — Cumberland Disease — sflenic fever — sflenic apoplexy — 

black rot. 

Anthrax is the most ancient contagions disease of animals that is 
known. The sixth plague of Egypt, referred to by Moses, was anthrax, 
and elsewhere he indicates the transmission of the disease from cattle to 
man by means of soiled clothing. Homer, Ovid, Plutarch, Dionysius, 
Livius and other ancient writers frequently refer to this disease ; and in 
some cases their descriptions are most exact and plainly manifest the 
disease as we know it now-a-days. 

Anthrax exists in most countries of the world and has been prevalent 
throughout Australia for a long period, affecting cattle and sheep prin- 
cipally but horses and pigs in lesser degree. In New South Wales it 
was known prior to the seventies as Cumberland Disease (from its 
particular prevalence in the County of Cumberland) and the credit of 
definitely identifying and announcing this disease as anthrax belongs 
to the late Graham Mitchell, F.R.C.V.S., of Melbourne. Early in 1876 
there was great mortality of sheep in the Western District of Victoria 
which was recognized as being analogous with Cumberland disease and 
identified by Mitchell as anthrax. His announcement was, however, 
officially discredited, much bitter feeling being engendered, and it was 
not till after Mr. Mitchell’s death in 1888 that the correctness of the 
diagnosis was publicly admitted. A detailed history of the controversy 
on the subject, which was a lengthy one, is given in a brochure on 

Cumberland Disease in Australian Sheep ” published by Graham Mitchell 
in 1877. 

Definition. — An acute contagious febrile blood disease, affecting her- 
bivorous and omnivorous animals (including man) principally, caused by 
the bacillus antJiracis^ and characterized by a general haemolysis with 
engorgement of the spleen and other organs and by sudden onset, rapid 
course and almost uniformly fatal termination. 

Causation, — The bacillus anthracis was discovered in the blood of 
animals dead of the disease in 1850 by Davaine, and was demonstrated by 
him to be the specific cause of the disease thirteen years later (1863). Tt 
was the first disease-producing organism to be recognized, and the science 
of bacteriology may be said to date from its discovery. Usually, but not 
without exception, it is found in the blood of all parts of the body and 
in the spleen and other organs. Compared with others since discovered 
it is a large bacillus (5 tO' 20 microns long by i to 1.15 microns thick) 
and is distinctly rod-shaped with square ends. It is non-motile, aerboic, 
stains by Gram’s method or any aniline dye and grows freely on a variety 
of culture media. Grown outside the body it assumes a filamentous form 
and bears spores which are particularly resistant to extremes of tem- 
perature. 

* A micron equals part an inch. 
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The anthrax bacillus is quickly destroyed in the presence of putre- 
faction and septic ferments, and as decomposition of an unopened anthrax: 
carcase is very rapid the search for the bacilli may be fruitless if the* 
examination is delayed till putrefaction is advanced. Not only may the' 
bacilli not be found by microscopic examination, but the blood and tissues; 
will not be infectb’e tO' other aiiimals after a few days except in those 
cases where, through admission of air, the bacilli have sporulaied. In' 
such cases the bacilli would have become disintegrated but the spores, 
would produce anthrax in any susceptible animal inoculated. This fact 
has an important bearing on the diagnosis of the disease and also upon 
the suppression of its spread. It will be obvious that microscopical and* 
bacteriological methods of diagnosis cannot be relied on except when the- 
examination is conducted on comparatively fresh specimens, taken in a 
manner to minimize lisk of contaminatio'i'i with putrefactive organisms.. 
Even as regards inoculation, Friedberger and Frohner set out that ^‘in- 
oculation gives negative results when the matter containing the bacilli is 
soiled by other microbes or is in a state of putrefaction.’’ 

On the second point, as to pre- 
venting the spread of the disease, 
seeing that spore formation in the- 
l>acilli does not occur in the living 
animal nor in the carcase to any. 
extent if air and oxygen are ex- 
cluded and that the bacilli them- 
selves are quickly destroyed after 
the death of the animal, it follows, 
that the risk of spread of the dis- 
ease is greatly lessened if the car- 
case is not cut or opened up to con- 
tact with air. The germs are im- 
prisoned, so to speak, and die 
from oxygen starvation. Any risk 
there is lies in the possibility of 
the discharges from the carcas€ 
containing bacilli which, on contact 
with the air, form spores by which the contagion may be propagated. If,, 
however, such discharges are collected and burnt along with the carcase, 
or buried deeply with it, the risk of spread of anthrax may be reduced to a 
minimum. It is this quick destruction of the bacillus by decomposition 
and the absence of sporulation that accounts for that sudden cessation of an 
anthrax outbreak which, is so frequently observed and which appears so 
inconsistent with the expected behaviour of a contagious disease. 

When the bacillus has become liberated from the carcase it ma)^ be 
preserved in the soil and propagate for an almost indefinite length of 
time. This is more likely to occur if the soil is rich in organic matter, 
and hence moist alluvial lands are notoriously more retentive of anthrax 
infection than dry uplands. A paddock with anthrax-infected soil may 
not produce anthrax for years, until the occurrence of conditions which 
favour the transmission of the germs from the soil to the herbage. In 
very damp seasons the germs may be brought to the surface by the eleva- 
tion of the water level on swampy ground ; or they may be washed out by 
floods and deposited on the surface; or the excessive moisture may bring 
up earth worms whose earth casts may contain bacilli from an anthrax. 



A. Anthrax bacilli in blood. 

11 FilamontoiTH development of anthrax 
liacilli on artiticial culture. 
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grave o<r infected soil ; also gra.ss or plants springing from deeply-buried 
seed and pushing up through rain-loosened soil may carry bacilli to the 
surface on their groAving leaves. Again, anthrax may occur in very dry 
seasons when infected water-holes, swamps and morass land dry up and 
leave the germ-mixed mud accessible to stock. A growth of vegetation 
springs up on the mud coating, and stock often pull up such vegetation 
by the roots and' so run further risk. Flies and insects of various kinds are 
also much more numerous during the dry summer season^ and they are 
undoubted carriers of contagion. 

^ Method of Infection.— It will have been gleaned from what has been 
said about infection from pasturage that one of the principal Avays in 
which the germ gains entrance to the system is in the food by ingestion. 
In addition to pasture, hay or other fodder grown on infected land is a 
frequent cause of anthrax breaking out on previously uninfected properties. 
In New Zealand, anthrax in sheep has been traced to the feeding of grow- 
ing root crops, in which case the likelihood of ingesting soil along with 
the food is very great. Root crops that have been manured with bone- 
dust supposed tO' haA^e been contaminated with anthrax germs have been 
particuarly blamed. Since the inrestigation of this phase of the subject 
by Professor Gilruth, Avhen Government A^eterinarian in NeAv Zealand, im- 
ported Indian bonedust has been held responsible for a number of out- 
breaks in A^ictoria and elseAvhere throughout Australia. 

Inoculation is another form of infection, flies and insects conveying 
the germs from anthrax carcases to Avounds and abrasions on other animals. 
Inoculation may also occur through accidental Avounds made with knives 
and instruments previously used on an anthrax carcase ; in fact, this is 
the most common Avay in Avhich man becomes infected with the form of 
anthrax knoAvn as “malignant pustuleP’ 

It is questionable Avhether the disease in animals is ever caused by 
Inhalation, but in man the pulmonary anthrax called “ woolsorters’ 
disease ’* is most likely caused through inhalation of the particles con- 
taminated with anthrax germs Avhich rise Avheii dried skins, hides and aa'ooI 
are being handled. 

Forms of Anthrax and Symptoms. — As a general infection anthrax 
occurs in hyper-acute, acute and sub-acute forms. The first of these is 
more usually described as Apoflectic or Fuhninant anthrax. The animals, 
cattle or sheep mainly, are affected .suddenly Avithout premonitory symp- 
toms ; they haA^e convulsions and die in the course of from a feAv minutes 
to an hour. The earlier cases in the anthrax outbreak at Keilor, A^ictoria^ 
in the beginning of 1903 Avere of this form, som'e of the cows being found 
dead within an hour of their having been observed feeding, and apparently 
perfectly well. Others Avere seen to suddenly stop feeding, look round 
Avildly, stagger and fall as if in a lit and die after struggling for a feAv 
minutes. The fulminant form of anthrax appears to afford an illustration 
of the phenomenon observed by various investigators that the bacilli are 
less numerous in the blood in proportion to the more rapid course of the 
infection. Quite often in these cases the bacteriological examination of 
the blood gives negative results because the bacilli are located or colonized 
in one particular organ or spot ; they have not had time to multiply to an 
extent sufficient to pervade the Avhole body before death results from the 
lethal effects on the central nervous system of the anthrax toxin formed 
locally. 
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Acute General Anthrax is a little less rapid. Death occurs in 
from twO' to twenty-four hours. During this time ^ there is higji fever 
with increase of temperature, tremors, excitement, grinding of the teeth, 
groaning, stupefaction, or frenzy, staggering gait, spasms, laborious 
breathing, prostration and finally the convulsions which precede death. 
There may be great straining to pass fasces and urine, with frothy and 
blood-tinged discharges from the natural orifices. Emphysema or a 
gaseous distension under the skin may also be observed. 

Sub-acute General Anthrax. — In this the features are somewhat 
similar to those of the acute form, only that the course is less rapid and 
the steps from one set of symptoms tO' another are more prolonged and 
defined. There may be intermission of symptoms for a time and the 
fatal culmination does not usually occur until the lapse of 36 or 48 
hours, and it may be postponed for five or even seven days. 

Gloss-anthrax. — In horses and pigs anthrax often assumes a local 
form affecting the tongue and region of the neck and throat. These 
become swollen and there may be also swellings, on the shoulder flank 
and thigh, which are at first hard, hot and painful and later on become 
doughy, fluctuating and cold. The tongue is greatly enlarged and 
blackened and may protrude from the mouth. There is inability to 
swallow and great clifiiculty in breathing. 

Post-mortem Appearances. — The carcase has a tendency to swell 
quickly, decomposition of the abdominal contents l^eing very rapid. There 
is also a gaseous distension (emphysema) under the skin which on pres- 
sure gives out a crackling sound. Blood-tinged fluid effusions are noticed 
under the skin. In what may be described as typical cases, but to 
which there are many exceptions, the blood is profoundly changed, being 
black in colour and remaining black on exposure to air. It does not clot 
freely and has a tarry appearance. The lining membrane of the chest 
and abdominal cavities is dotted with patches of blood extravasation 
(ecchymosis) as also are the heart sac, the kidneys and the liver. The 
heart and large veins leading from it are filled with black liquid blood 
and the heart muscle is soft and relaxed. The lymphatic glands are 
always congested, and may be spotted with hoemorrhages. The liver is 
usually enlarged, soft, friable and easily broken down. The lungs are 
engorged with blood, and diopsical. The trachea and bronchial tubes 
contain bloody rnnciis. The mucous lining of the stomach and bowels is 
reddened and spotted wuth blood extravasatiniis. In the spleen the 
most decided changes are observed. It is enlarged to two or three times 
its natural size, and its structure or spleen pulp is. softened, broken down, 
and heavily charged with blood and fluid of a deep colour. 

The appearances described are not likely to be all met with in every 
case, in point of fact ‘‘in the rapidly fatal cases the changes in the 
blood and tissues are often little marked ” (Law); but even in fulminant 
anthrax there may usually be found localizations of the described appear- 
ances in some organ or group of lymphatic glands where colonization of 
the bacilli has occurred, and blood or tissues from such part will be found 
loaded with bacilli. 

Prevention. — The carcases of animals dead of anthrax and all matter 
likely to have become contaminated should be destroyed by fire as 
described under the headings “Disposal of Carcases and “ Disinfection ’ ’ 
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in the chapter on Prevention of Disease. Lands upon which anthrax 
has become ^ ^ enzootic/ ’ i.e,^ where the soil is impregnated with the bacilli 
and the disease breaks out periodically, should if possible be turned from 
grazing use for a time and cultivated. The underdraining of low-lying, 
damp land is also to be recommended, not only because of the removal 
of stagnating moisture but also because of the soil aeration which draining 
effects. Under the slow influence of oxygen, anthrax bacilli are gradually 
robbed of their virulence. Seeing that anthrax is not usually conveyed 
from animal to animal by direct contact but is most often contracted from 
the pasture or food, a practical measure towards the prevention of its 
spread is the removal of all apparently healthy animals from the paddock 
in which the disease has been occurring to dry upland country. The 
mortality will almost at once cease, and even if an odd animal does 
succumb after removal the risk of contaminating the new^ paddock will be 
small if the precautions previously mentioned, as to disinfection and the 
non-opening of the carcase before jburning or deep burial, are strictly 
observed. Besides, the anthrax germs are not likely to become perman- 
ently fixed on dry sandy soils. 

Preventive Inoculation. — Immunization of flocks and herds by 
inoculation with an anthrax vaccine ” has been practised for many years 
with varying degrees of success. Some of the vaccines’’ used consist 
of an attenuated or weakened culture of the bacillus and others of sterilized 
anthrax toxins. They are prepared in various ways — ia) by the action of 
heat (Toussaint), sunlight (Arloing), compressed oxygen (Chauveau) or 
antiseptics (Chamberlain and Roux) ; ip) by the cultivation of the bacillus 
in an oxygen atmosphere (Pasteur) ; and (r) by sterilizing anthrax blood 
and dissolving out the soluble toxins (La\v). 

Pasteur’s method is the one that has given the best results and by it 
protective virus of twO' grades of virulence are usually used. The first 
is a very w^eak virus (‘‘ ist vaccin ”) resulting from cultivation in oxygen 
at a high temperature (42 degrees C.), to prevent the formation of spores 
for twenty-four days. The second or stronger virus (^‘ 2nd vaccin ”) is 
got when cultivation under the same conditions is carried on for twelve 
days. To inoculate, the prescribed dose of isf vaccin is injected under 
the skin on the inner aspect of the thigh (sheep) or behind the shoulder 
(cattle) and fourteen days later the 2nd vaccin is similarly injected. The 
dose must be regulated according to size and age, but the average is |th 
of a cubic centimeter for sheep and double that amount (|-th c.c.) for 
cattle. The protection lasts for about a year or more, after which re- 
inoculation is necessary. 

It cannot be confidently recommended to practise inoculation for anthrax 
indiscriminately It should never be practised except on anthrax lands, 
that is, where the disease occurs periodically as an enzootic, as ^'elsewhere 
it may lead to the stocking of a new area with a malignant germ (the anthrax 
bacillus) which in young and susceptible animals re-acquires its original 
virulence.” Another drawback as regards sheep is that different breeds 
and families appear to possess a very irregular sensitiveness to the same 
virus ; hence in large part doubtless, the many fatalities that result from 
inoculation of sheep on the one hand and the many failures to protect on 
the other. In Australia the best results are obtained between May and 
September. 

Law’s method of anthrax protection by injection of sterile solution of 
anthrax toxins has been practised with success in America. The blood 
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of an anthrax animal is heated for half-an-honr at 212 degrees F. to 
destroy the germs ; it is then washed with boiled water to dissolve out 
the toxins, and the resulting solution is injected in doses of 2 to 4 c.c., as 
the protecting virus. The advantages claimed are: — {a) That the material 
nan be prepared on the spot when, dealing with an outbreak ; and {!)) that, 
as the germs are destroyed, the risk of inoculating virulent anthrax or 
introducing it to- a new area is avoided. 

BLACKLEG. 

Synonyms : — Black- quarter — Quart cr~lll — Symftomatic Anthrax — 
Einfkysematous Anthxax. 

Definition.^ — An acute infectious febrile disease, affecting almost 
solely young cattle, caused by the bacillus Chauveauii and characterized by 
fever, lameness and hot, painful swellings on the quarter, thigh, neck, 
shoulder or elsewhere which tend to become emphysematous and gan- 
grenous. 

This disease has only become prominently prevalent throughout Aus- 
tralia during recent years. It is a disease so common in England that 
it would be well knowm to imported veterinarians, and its occurrence would 
scarcely have escaped their notice, yet it was not till the late nineties that 
its existence was chronicled. Since then it has been the cause of con- 
siderable mortality amongst calves and young stock in many dairying 
districts. The incidence of the disease is practically confined to young 
cattle between the age of three months and twO' years. It seldom, if ever, 
attacks calves while still on a milk diet solely ; this because of the fact 
that the germ is usually introduced from the soil when grazing. 

Nature and Causation. — For a long time blackleg was looked upon 
as a modification of anthrax but it is now known tO' be caused by a dif- 
ference bacillus, and while it has many features of an anthracoid character 
its clinical history, local symptoms and age period of incidence serve to 
easily differentiate it from true anthrax. 

The actual cause is a bacillus, called the bacillus Chauveauii or bacillus 
antliracis cmphysematosus, having the following features : — Rod-shaped 
with rounded ends one end being often larger than the other on account 
of the presence of a spore, so making the bacillus club-shaped. It is 
anserobic, living in the tissues wdthout utilizing the oxygen of the blood 
and being but rarely found in the blood in which c«ygen is abundant ; 
motile, the movements being both iindiilatory and rotary ; and sporulates 
within the body. It withstands putrefaction, and is found abundantly 
in the tissues a long time after death, even up to six months. A refer- 
ence to the description of the anthrax bacillus will show that in regard 
to all the features just mentioned the bacillus of blackleg is the direct 
antithesis of the anthrax bacillus. Like the latter, however, this bacillus 
persists in the soil for an almost indefinite period, and blackleg can be 
readily produced by inoculating the washings of marshy soils that have 
been contaminated a long time previously. The disease occurs under the 
same conditions and on the same class of country as anthrax. An obvious 
preventive measure, therefore, is to avoid depasturing young cattle on wet 
clayey or marshy soils during the age period of this disease. It would 
seem to be necessary for there to be wounds or scratches of the mucous 
lining of the mouth or alimentary tract before the disease can be con- 
tracted, for it is probably only conveyed by inoculation. In this connexion 
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it is significant that the age period of the disease is synchronous with denti- 
tion changes, and it is likely that in the great majority of cases the inocu- 
lation occurs through the raw edges of the gums when the milk teeth are 
being cast. Pasturing on sciub or on spear grass or other rough herbage 
is also' likely for obvious reasons tO' predispose to the contracting of the 
disease. 

Lack of vigour through high condition on the one hand or through 
poverty on the other is a noticeable auxiliary cause, as also are chills 
and sudden changes of weather during the spring when young stock are 
shedding their winter hair. 

Symptoms.— The period of incubation or time elapsing from inocula- 
tion to the manifestation of symptoms varies from one to^ five days, the 
average being twO' days. The animal then becomes dull, feverish and 
depressed ; there is loss of appetite and rumination, and a marked increase 
of temperature. A stiffness or lameness in walking is then observed. 
This is usually confined to one limb and there quickly succeeds a 
swelling or tumefaction of the 
affected limb or of some other part 
of the body. The swelling is 
small at first but extends very 
rapidly and may acquire a con- 
siderable size in a few hours. It 
is hot and painful, and when 
rubbed O'l' pressed with the hand a 
crackling noise is heard due to the 
distension of the tissues beneath 
the skin with gas. Later, the 
swelling becomes cold and insensi- 
ti\’e, and on being lanced a dark- 
red frothy and offensive fluid 
exudes along with bubbles of gas. 

As the disease advances the animal 
rapidly weakens, the breathing be- 
comes very distressful and, pr*e- 
ceded l3y a rapid fall of temperature, death results in from one to three 
days. 

Post-mortem Examination. — The carcase — the internal organs as well 
as the tissues underlying the .skin-™-will be found greatly bloated or dis- 
tended with gas. The tissues in the region of the swelling are engorged 
with dark, frothy blood j they are friable, breaking down readily under 
finger pressure and have a bruised pulpy appearance. The bacillus is 
present in this pulpy mass in large numbers. The lymphatic glands in 
the neighbourhood are enlarged and congested. The lungs, liver and 
kidneys are also usually congested but the spleen is rarely enlarged. 

Prevention. — Recovery practically never occurs and curative treat- 
ment is useless so that quick destruction of all cases definitely diagnosed 
as blackleg is a wise procedure. The carcases should be burnt and the 
disinfection methods and other preventive measures recommended in 
anthrax cases and for infected areas should be carried out in every 
detail. Cultivation of infected land is more successful in eradicating 
blackleg than anthrax, the aeration of the soil effected by the cultivation 
operations being inimical to the development of the anaerobic germ. 



A. Bacillus of blackleg. 

B. Bacillus of blackleg showiug drumstick 

development. 
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Preventive Inoculation. — Immunity against blackleg can be pro- 
duced artiiicially by subjecting the systemi of an animal to the action of 
the weakened toxins of the bacillus. This may be done by different 
methods, but that which has been most successful is the use of a weakened 
virus or ‘Waccine’' prepared from the diseased flesh according to the 
method of Arloing. Forty grammes ob the diseases muscle are dried 
rapidly at 32 degrees C. (90 degrees F.) and triturated in 80 grammes of 
water. This is divided in 12 equal parts and puj: on plates in two 
thermostats, six at 100 degrees C. (212 degrees F.) and six at 85 degrees 
C. (185 degrees F.) where they are kept for six hours, when it forms 
a dry, brownish powder. One-tenth of a gramme (i| gr.) of this powder 
is dissolved in five grammes of distilled or boiled water and will furnish 
ten doses. The animal to be protected is flrst injected in the tip of tl'^e 
tail or elsewhere with the virus prepared at 100 degrees C., and ten days 
later with that prepared at 85 degrees C.” (Law.) A peculiar fact about 
the weakened virus so prepared is that its full virulence is regained by 
the addition to it of a small quantity of lactic acid. 

The Pasteur Institute prepares the vaccine, and issues it in the form 
of short threads that have been soaked in a virus of required strength 
and afterwards dried. The threads are introduced under the skin by a 
special needle after the manner commonly practised in inoculation for 
pleuro-pneumonia. An American firm also distributes virus prepared by 
the Arloing method but in the form of solid pilules which are injected 
under the skin by means of a syringe fitted with a caniila, needle and 
spring piston. 

For the successful prevention of the disease on infected farms or In 
infected districts all the young cattle between three months and two years 
old should be inoculated in the spring and autumn. The two inoculations 
are necessary because the protection which it conveys only lasts about 
six months. 

It should be mentioned that this method of immunizing stock against 
blackleg should be restricted to cattle in infected areas otherwise there 
is grave risk of introducing the disease into new country. Such risk is 
much greater if the inoculation is carried out during the hot summer 
season. 

In New South Wales, blackleg is a notifiable disease, the penalty 
for failure to report being ;^5o, and for selling or purchasing stock 
affected with it the line is ^100. Under the Noxious Microbes Act 1900 
preventive inoculation by privatti owners wilhout a licence from the Chief 
Inspector of Stock constitutes an offence. 
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WHEAT AND ITS CULTIVATION. 

t.— INTRODUCTION. 

A. E. V. Rickard^seM, M.A., B.Sc. (Agric.), Agricultural Superhitcndeni. 

Ever since the d?iwn of history civilized man has used wheat as a 
staple article of diet ; and, in competition wdth foods of other races, it 
is displacing rice, millet, and other grains tO' such an extent that its pro- 
duction has become one of the most fundamental problems of the time. 
No problems in the lealm^ of agriculture should be of greater moment than 
those relating to the production and distribution of our daily bread. Par- 
ticularly is this true with respect to Australia, for the prosperity of her 
people and the stability of her finances are in a very large measure de- 
pendent on the success of her wheat harvests. 

It is estimated that the world’s average annual production of wheat 
for the past five years has been 3,150 million bushels. Of this vast 
quantity, Australia has only contributed about 2 per cent. Although 
the wheat industry of the Commonwealth has made enormous progress 
during the past decade, it will be many years before Australian production 
will exert any appreciable influence on the price of wheat in the great 
markets of the world. 

Importance of the Whe.vt Industry. 

Some idea ,of the importance of the wheat industry to Australia may 
be gained from a perusal of the latest figures of the Commonwealth 
Statistician. ’ Of the total area under cultivation for all crops in 1909-10, 
namely, 10,972,299 iicres, no less than 6,586,236 acres were reaped for 
wheat, or 60 per cent, of the total, whilst 2,228,029 acres or 20 per cent, 
of the total were cut for hay, the greater portion being wheaten hay, that 
is, probably 75 per cent, of the total area under cultivation to^ all crops 
was placed under wheat in 1909-10. 

The man in the street naturally seeks some explanation for the extra- 
ordinary popularity of this cereal, and under the existing economic con- 
ditions convincing reasons are readily forthcoming. Wheat is an excellent 
pioneer crop, and it lends itself admirably tO' the extensive system of 
farming common to all comparatively new countries, where, comxrared with 
densely-populated countries, land is cheap, and individual holdings con- 
siderable, high class farming is rarely practised, and the object of the 
cultivator is rather to secure a small average return from an extensive 
acreage than a large average return from a small area. Wdth our multiple- 
furrow ploughs, 20-fine cultivators, and 4-horse drills, large areas can 
be cultivated with the minimum of hand labour, and the complete har- 
vesters enable the grain to be taken off with the greatest facility. With 
the increase of population, and the inevitable increase in land values ahead 
of us, this system of farming, particularly in Victoria, will gradually be 
modified, and a new era will be ushered in, characterized by smaller areas 
under individual cultivation and higher averages per acre. 

Under existing conditions of. cultivation, it does not require the exer- 
cise of much skill, or of a great deal of labour, tO' secure a fayahle crop 
of wheat, though it does require the very highest skill, ability, and in- 
telligence to secure the maximum crop the soil and season will allow. 
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As long as the wave of expansion continues in Russia, Canada, Argen- 
tine and Australia, enormous supplies will be raised for many years to 
come under pioneer conditions — under conditions of extensive farming — 
and it is owing to the capacity of these countries during the last genera- 
tion for raising cheap wheat that wheat is Ix-’ing displaced from its position 
in the rotation systems of highly farmed and densely populated countries. 

An additional reason for its popularity lies in the fact that for wheat 
there is always a ready market, and that, unlike many agricultural pro- 
ducts, it does not suffer by storage or transportation over long distances. 
Moreover, it is a most reliable crop, especially when treated in a rational 
manner, and, being more resistant to drought than any of the other 
cereals, it is more likely to succeed under arid Australian conditions than 
other crops. 

Finally, during the last decade, prices have been most satisfactory, 
and the standard of efficiency in wheat cultivation has been considerably 
raised by the recognition of the value of fallowing, judicious crop rota- 
tion, rational soil cultivation, and systematic manuring. The wheat 
farmer has, therefore, greater confidence in the future, for he feels that 
he knows more of the essentials for successful cropping than he did a 
decade ago. 

In subsequent articles, some of the more important phases of the wheat 
industry will be discus.sed, including problems relating to the cultivation 
and manurial requirements of the crop, seeding and harvesting operations, 
crop rotation, wheat improvement, and experimental and research work. 

To pave the way for future discussion, it would be well to indicate 
in a general and elementary manner the position of our staple crop in the' 
vegetable kingdom, and the nature and structure of the grain under con- 
sideration. 


Classification. 


Wheat belongs to the great family of grasses {Gr amine ce), which are 
characterized by the possession of hollow stems, closed joints, alternate 
leaves, with sheaths split on the side opposite the blade. 

Wheat, rye, barley and rye-grass ,all belong to the tribe Horde ce of this 
order. In all these, the flowers are arranged in what botanists call 
spikes, and each spikelet is one or many flowered. Other important farm 
crops are included under the Grammca:, and the following rougli classi- 
ficaition shows in simple manner the more important meral)ers of the order. 


I Maydeji'. 

B plJcelets ) Andro pogoneiv 

(One Flowered) JPanieeie 
j t Oryzen' 

Gramineje - . ] ( PKalarideie . . 

B’pikdets ) Aveneje 
I (Many Flowered) iFestucea* 

V Hordete 


Maize. 

Sorghum. 

Millet. 

Rice. 

Canary Grass. 
Oats. ■ 


Fescue, Brome Grass. 
Wheat, Barley, Rye. 


Although the number of varieties of wheat in the different wheat- 
growing countries of the world runs into thousands, all these varieties- 
are included in the one genus — Triticum, It is generally admitted that 
there are eight general types in cultivation, with differences sufficiently 
great to enable them to rank as separate species or sub-species. Hackel/^ 
however, recognises but three true species, and classifies the remainder as. 
sub-species. 


jDte Naturlichen Pflanzen famiUeiK 
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Now, though many of these species are likely to be of very little value- 
to the Australian farmer, they are of the highest interest to the breeder 
of wheats suitable for our local conditions. By the crossbreeding of some 
of these species with those wheats in general cultivation in Australia, some- 
very desirable characteristics, e.g., drought resistance, non-shattering of 
grain, rust resistance, and early maturity, may deliberately be impartedi 
to our local varieties. 


The eight types of wheat referred to above may be classified thus : — 


Triticum 


Aionococcum 


Sativnni 


IPolonieiim 


( 1 ) Einkorii. 

( 2 ) Spelta = Spelt. 

( 3 ) Dicoeciim = Emmer. 

( 4 ) Compactum == Club Wheat. 

( 5 ) Turgidum = Poulard Wheat. 

(6) Durum = Macaroni Wheat. 

( 7 ) Vulgare = Common Wheat. 

(8) Polish Wheat. 


(i) Einkorn, (2) Sfelt^ and (3) Enwiier. — Of these different types, - 
the first three (Einkorn, Spelt, and Emmer) are to be found' 
on most wheat-breeding stations, and are frequently of service in- 
imparting such properties as hardiness, drought resistance, 'ability to- 
hold the grain, and capacity for thriving on poor soil. They have 
all been cultivated from the very earliest times, but their cultivation is 
now chiefly confined to portions of Germany, Spain, Italy, and Russia. 
Both for forage and for food purposes, however, they are gradually being- 
displaced, even in those countries by varieties of Triiictmi sativum vulgare^ 
— common bread wheat. 

(4) Cluh or square-head wheat differs from common wheat, principally 
in its short stiff straw and short but compact head. Its yield is unsatis- 
factory, ho'v\^ever, and it is very susceptible to rust. 

(5) Poulard wheat is grown principally in the hot dry areas bordering 
the ]\lediterranean. It very closely resembles the durum or macaroni- 
wheats in the appearance and characteristics of the grain. Egyptian, and 
the so-called mummy wheat with branched and compound heads, belong' 
to this sub-species. 

(6) Polish whaai { 7 \ P olonicuni) has not done Avell in experimental 
plots under Australian conditions, though it is successfully cultivated in 
the drier portions of southern Europe. The grains of this wheat are- 
very long and somewhat resemble rye. 

(7) Sativum vulgare — common bread wheat — is the most widely cul- 
tivated of all the species, and it enjoys this popularity on account of its 
high yielding power, and because it makes such excellent bread. The 
greater majority of the varieties of wheat growm in Australia belong to 
this important sub-species. 

The future of the Australian wheat industry is largeh' dependent on 
Che profitable utilization of those vast areas at present considered outside- 
the margin of safe farming. 

From the remarkable developments that have resulted during the last 
decade in the profitable opening up of lands that hitherto were considered 
practically useless, it is quite apparent that it is not safe for any one to^ 
predict the possible confines of profitable wheat farming in the future. 
To further extend the zone of profitable cultivation, it is evident that 
attention must be concentrated on those factors w^hich will enable the- 
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gro>w€r of the future to raise wheat successfully on the more arid portions 
of the Commonwealth. 

In the past, efforts have been mainly directed tO' the question of culti- 
vatioii and the devising O'f methods to secure the maximum conservation of 
soil moisture. While great improvements luu^e been effected in the system 
of cultivation and manuring during the last decade, are we to assume 
that further advance with respect to these practices is impossible? 

There is, however, another important factor to be considered, but this 
is frequently ignored in discussions relating to the ultimate utilization of 
our arid areas, viz., the influence of the plant. Very little attention has 
been devoted to the question of raising varieties of wheat which will thrive 



lUG. 1 . LE HUGO,EJMOT, 4f TONS OF HAY PER ACRE. 


under extremely arid conditions, though, manifestly this is a problem 
worthy of the best efforts of our wheat-breeders. Though the wheats, 
which are at present popular with growers, seem to be well adapted to 
the conditions under which they are grown, there is not a single variety 
which can be safely described as free from defect. 

While a great deal may be accomplished by scientific effort in the pro- 
duction of new varieties suitable for our driest areas, it is not reasonable 
to expect that more would be accomplished in a decade in this way than 
by centuries of care by past geneiations of wheat-growers under arid climes. 
That is to say, the production of drought-resistant varieties is likely tc 
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be successful if we use as foundation stocks those varieties which have 
been grown for generations under the very driest conditions. 

There is always a difficulty attendant on the introduction of varieties 
from foreign shores. Very rarely does an introduced wheat do well 
during the initial stages of its introduction to an unfamiliar climate, and 
very often its merits are overlooked by those who are inclined to hasty 
judgments. This difficulty may be appreciated from the experience at the 
Parafield Wheat Station (South Australia) where over 200 varieties of 
wheat from different portions of Russia, India, United States, Canada, 
and Argentine have been grown for some years. Many of these varieties 
were total failures during the first season or two, but they gradually 
became acclimatized,” and some of them promi.se to equal and excel 
the very best of the local varieties. 

The most probable method, then, of securing suitable varieties for 
our arid areas would appear to be— 

(a) The systematic testing for a period of years of the best of our 
local wheats and foreign vrheats, when grown under conditions similar to 
those that obtain in the very driest areas, and 

(b) The gradual improvement of such varieties either by systematic 
selection or % crossbreeding combined with selection. 

(8) Triticum sativum durum — durum or macaroni wheat. Among the 
many thousands of varieties grown in different parts o^f the world the 
durum wheats promise to be of some value in the production of drought- 
resistant varieties. They are tall and erect, with smooth, bright green 
leaves, and long, narrow translucent grain of exceptional hardness, which 
is invariably rich in gluten, but poor in starch. The heads are usually 
heavily bearded and vary in colour from light yellow to a bluish black. 
During recent years these durum wheats have t^come very popular with 
the wheat-growers of the arid portions of the United States, and this is 
simply because, under their conditions of climate, these wheats are more 
productive than those hitherto^ cultivated. 

Durum wheat, on account of its relatively high gluten content and its 
density, is well suited for the manufacture of macaroni, but it is not 
generally regarded as suitable for milling purposes, on account of the 
dai'k colour of the flour and of the resultant bread. 

This question of colour in flour is very important, both to the miller 
and the baker. The consuming public, whether rightly or wrongly, we 
need not consider here, demands bread of .snow white colour, and looks 
upon dark-coloured bread as inferior in quality. So long as this demand 
for snow-white colour in bread continues, so long must both miller and 
baker consider the question of colour in flour of supreme importance. 

Incidentally, it might be mentioned that Victoria and South Australia 
have always been able to produce wheats which on milling give a flour of 
excellent colour j and it is principallv on this account that these wheats 
have met with a ready sale on the English market. We cannot, however, 
overlook the fact that, generally speaking, they are low in gluteo content 
and in strength. It may be that these deficiencies are a characteristic of 
the climate, and if so we might be inclined to infer that improvement in 
these respects is beyond the limit of possibility. While admitting, how- 
ever, that these important qualities are, in a large measure, dependent on 
the climate, there is reason to believe that these properties may be greatly 
improved by crossbreeding and selection. 
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If proof of this were necessary, the case of Comeback, Bobs, and 
John Brown — ^varieties raised by the late Mr. Farrer— might be men- 
tioned. Whether their properties can be retained in ordinary cultivation, 
or whether they will gradually fall to the level of our ordinary wheats, 
can only be determined by testing the milling properties of these varieties 
through a succession of years. Bobs and Comeback, however, are not 
grown in quantities sufficient to influence appreciably the sample 

of wheat. Nor are they likely to come into general cultivation until it 
is proved that they will yield as heavily as the best of our wheats, or 
until millers encourage farmers to grow them by offering an increased 
price sufficient to compensate the grower for any monetarv loss by reason 



VIG. 2. A HEAVY CROP OF DURUM WHEAT. 


of a possible shortage of yield. If Comeback' and Bobs could be further 
improved by making them as prolific as, say, Federation, the farmer would 
grow them as readily as he now grows Federation . 

The Australian wheats, then, at present have the reputation of piu- 
ducing fiour of unrivalled colour, and for this reason, they are always 
welcome on the English wheat market. Voller,'^ who is regarded as an 
authority on milling probleihs, gives the following useful information for 
British millers in making blends: — 

For largest loaf, use good Minnesota or Manitoba. 

For whitest flour, use good white English, Oregon, or Australian, 

For sweetest flour, use good English and Manitoba in equal parts. 


Modem Flour Milling. 
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The production of flour of good white colour is therefore a matter of 
considerable importance. Of course, it does not follow that snow-white 
bread is more digestible or more nutritious than dark bread. As a 
matter of fact, the nutritive qualities of whole meal bread are well known. 
The public, However, have a decided preference for snow-wdiite flour as 
against dark flour. The durum wheats, therefore, w^hen first introduced 
into cultivation in America \vere looked upon by millers wdth dismay. 
They promptly docked the gro'wers of durum wheat, but in spite of the 
docking, it soon became evident that these wheats, on account of their 
prolificacy and adaptability, had come to stay. 

To meet the taste of the consuming public, therefore, they had no 
alternative but to bleach the flour with various oxidizing agents to rid it 
of its objectionable colour. Nitrogen peroxide is most commonly used 
for this purpose, and ordinary flours as well as the durum flours are 
treated in this way. 

As much controversy has been wmged in connexion with this question of 
bleaching, a short summary may be of interest to possible growers and 
millers of durum wfiieat. 

Ladd utterly denounces the practice of bleaching durmn and other 
flours as ^^undesirable, dangerous, and fraudulent.’’! He contends that 
injurious nitrites are left in the flour, that the quality of the gluten is 
lowered, and that the bleaching permits of low-grade flours being used. 

On the other hand, Wesener and Teller! examined a number of flours 
and foodstuffs, and, inter alia, found that rain-wmter contained eight times 
as much nitrogen trioxide as ordinary bleached durum flour, and that 
ham contains five hundred times more of this compound than the highest 
amount found in a series of bleached flours. They also affirm that 
bleaching has no injurious effects on the gluten, and entirely disagree with 
Ladd’s views. 

Snyder, § in an exhaustive review of the subject of bleaching of flour, 
concludes that in bread-making tests of commercially bleached flours, no 
difference could be observed between the bread made from bleached and 
ordinary flour of the same variety of wheat, except that the bleached 
flours produced a whiter bread and also showed a tendency to produce 
larger loaves. No difference was observed in the digestibility with pepsin 
solution, and the bleaching did not impart any odour or taste to the bread 
or leave in it any residue. 

It is interesting to note that the question of flour bleaching, both of 
durum and ordinary bread-wheats, was discussed at length before Lord 
Warrington in the High Court of England in a dispute over a patent for 
bleaching flour {vide Eepiorts of Patent Cases, xxvi., 1909); and, after 
hearing evidence from such specialists as Ladd, Halliburton, Hehner,. 
Dewar, Ballantyne, and Wilcox, His Honour, during the course of a 
lengthy judgment, found — 

(1) That there is no substantial difference in point of digestibility between bread 
made from unbleached Hour and bread made from bleached flour. 

(2) No deleterious action on the flour is caused by bleaching with nitrogen 
pero.xide. 

It might be mentioned that several varieties of this sub-species are 
grown in different parts of the Commonwealth, but those most in favour 
at the present time are grown entirely for forage purposes, and not for 

t Bulletin No. 72, North Dakota Experiment Station. 

t American Foot Journal, September, 1907. 

§ Bulletin No. Ill, University of Minnesota. 
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grain. Among many that might be mentioned are Kubaulca, Medeah, 
Atalanta, and Huguenot. 

The first three are heavily bearded, and are therefore somewhat ob- 
jectionable for hay, though they givf^ (.'xceptionally heavy cuts. Huguenot 
is quite free from beard, but in all other respects closely resembles 
Medea h. 

These wheats make very sweet hay, which is much relished by stock. 
Owing to the fact that they tiller rather badl}- it is necessary to sow them 
rather thickly, otherwise the hay is very coarse. It is often advantageous 
to mix these varieties with wheats like Majestic and Baroota Wonder, when 
sowing them for hay. The illustrations represent two crops of hay 
grown at the Parafield Wheat Station on stifi', red clay soil during 1910. 
No, I weighed 4! tons, per acre, whilst No. 2 gave over 5 tons per acre of 
dried hay. 

Though these two varieties give heavy yields of hay, they give poor 
yields ot grain, and on this account will never rank as dual purpose 
wheats. 

Having considered in outline the various sub-species of the genus 
Iriiicurn, let us now consider the internal structure of a typicai kernel. 
For this purpose, we will take the variety most commonly grown, viz., 
Federation. 

Microscopic Structure of the Wheat Kernel. 

If a thin section be taken longitudinally through a wheat grain and 
examined under a microscope with a lower power objective, three distinct 
structures will be observed (Fig. 3) viz. ; — 

1. Embryo or germ. 

2. Endoiiperm. 

3. Protective coats. 

Embryo . — At the end opposite the brush wdll be found the embryo or 
germ, which is destined to form the future wheat plant. Careful ex- 
amination of the embryo will reveal — 

{a) The flumale^ that portion of the germ which develops into the 
stern and leaves of the young yfiant, consisting of minute rudi- 
mentary leaves enveloped within the plumale sheath. 

{!)) The radicle or rudimentary root, with its root sheath and root 
cap. 

(r) Absorptive epithelkim, a series of elongated cells lying between 
the embroyo proper and the endosperm, lying with their long 
diameters being directed towuirds the endosperm. 

According to Brown and Morris,* this epithelium secretes diastase 
during the process of germination, and this enables the starchy contents of 
the endosperm to be transformed and assimilated by the developing germ. 
It is thus the means whereby the germ derives its sustenance from the 
stored up food in the endosperm until it has developed sufficiently to 
maintain itself by its own root activities. 

Compared with other portions of the grain the embryo is rich in pro- 
tein, fat, and ash const itu tents, and, though it contains a considerable 
amount of sugar, it has but little starch. Nearly one-sixth of the embryo 
consists of fat and oil and about one-third protein, so that these two con- 
stituents make up practically one-half the germ. 

Endosperm.—'Bj far the greatest portion of the kernel is made up of 
the endosperm, which acts as a storehou.se of food for the young plant 


* Germinatiou of the Graralneas. 
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during the time it is seeking to establish itself in the soil. The endosperm 
occupies, on an average, about 80 per cent, of the kernel. It is prin- 
cipally composed of what are known as starch cells — large elongated cells 
with their long diameters arranged radially to the surface of the kernel. 
These starch cells, how^ever, are found, on examination, to consist of an 



FIG. 3. LONGITUDIN.^L SECTION OF A GRAIN OF WHEAT SHOWING THE 
INTERNAL STRUCTURE. 

outer covering of cellulose containing within a large number of starch 
grains. Besides these starch grains, the starch cells contain a consider- 
able amount of gluten, and Fleurent has shown that the amount of such 
gluten varies with the position of the starch cell in the endosperm. From 
a detailed examination of a number of Indian, Russian, and French 



Photo.] [C. 0. Britt lebaiik. 

FIG. 4. LONGITUDINAL SECTION OF FEDERATION WHEAT. 


wheats, he was able to show that the amount of gluten in the endosperm 
increased from the centre to the periphery. In an Indian variety, 
the amount of gluten varied from 8 per cent, at the c'entre to 10 J per 
cent, at the peripheral portion of the endosperm. 

It is the endosperm which forms the flour in the process of milling the 
grain. 
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Protective coats . — The starchy endosperm and the embryo are both 
protected by a firm tough coat, which, on superficial examination appears 
►to be homogeneous in structure. When examined under a microscope. 
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however, this covering membrane is found to^ consist of several layers of 
sharply differentiated cells. These various structures serve as a protec- 
tion for germ and endosperm, and, in the process of milling, become 
detached from the remainder of the kernel and collectively form the bran. 

At least five different layers may be distinguished under the microscope 
besides several irregular, vaguely defined intermediate layers. Examina- 
tion of a number of varieties of wheat commonly grown in Victoria reveals 
wide differences in their microscopic appearance, especially in regard to 
the structure and characteristics of the layers immediately covering the 
endosperm, and it may be that these microscopical characters are correlated 
with important external characteristics of the varieties concerned. 

An examination of Fig. 6 will reveal the followdng structures : — 

(d) The epidermis^ which consists of a layer of longitudinal cells 
with their long axes in the direction of the length of the 
kernel. 

{h) A second layer, the epicarp, very similar to the former in gene- 
ral appearance resting on an irregular layer apparently 
devoid of cellular structure. 

{c) The endocarp, placed at right angles to the cells above de- 
scribed. In cross section the cells of the endocarp appear 
to be very regular in character, with thick cell walls which in 
longitudinal section display minute pits. 

(d) The testa, consisting in the unripe kernel of two distinct layers 

of cells closely applied to the aleurone layer. The testa is 
very tough in character, not readily permeable to water and 
homogenous in structure. 

(e) The aleurone layer, consisting of large more or less rectangular 

cells, wdth thick cell walls containing oil and granular nitro- 
genous matter. It is frequently called the gluten layer, 
though this is a misnomer, as the gluten found in the flour 
is derived from the starch cells of the endosperm and not 
from the aleurone layer. 

What is known as the bran consists of the five layers described al>ove. 
The micro-photographs of the sections illustrated above were pre- 
pared by Mr. C. C. Brhtlebank, Acting Vegetable Pathologist of this 
Department. 

To he Continued, 


PROPAGATION OP FRUIT TREES. 

{Coyiimued from page 6j.) 

C, F, Cole, Orchard Supervisor. 

Disbudding. 

Cutting off, i.e., reducing the stocks back to the inserted bud will 1)6 
the cause of numerous, shoots pushing out around and below^ the bud. The 
growth of these shoots is generally earlier and more rapid with stone than 
with seed fruits. As such shoots are robbers they will, if neglected too 
long, seriously affect the growth of the buds. The probable result will 
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be either death to the moving bud ot a weakened condition of growth. 
To prevent this, it is necessary to remove all siiperfluoiis__shoO'ts before a 
certain period elapses. This period is controlled by the species, variety 
of fruit, and the quickness of the growths. 

Deciduous stone fruits, such as the apricot, nectarine, peach, and plum 
will first require attention. All shoots should be removed before they 
become hardened at the base of the growth and before they are more than 
6 or 8 in. in length. With healthy and well grown stocks there is no 
danger of leaving the shoots to attain this length. Such shoots are a 
protection to the growing bud until this time. With the apple, cherry, 
pear, &c. , the shoots should be removed earlier. 

When disbudding, as this operation is termed, the operator should 
carry an old knife to remove any shoots from the stock just belovv the 
surface of the soiL Shoots may be removed from the stock by rubbing 
them off with the thumb and finger, i.e., if soft enough, or cut off close 
to the stock with a sharp knife. 



61. DISBUDDING STOCKS. 

a. Stock showing robber fshoots. h. Same stock disbudded, showing growing bud. 


Before starting to remove the shoots, first locate the inserted and 
growing bud. The bud is the terminal point. When the stock is reduced 
shoots cannot sprout around or about the bud. If there is any likelihood of 
injuring it while disbudding, hold the growing bud carefully with the one 
hand^to insure its safety, and remove the useless shoots with the other. 
Growing buds are very easily broken away from the stocks. When dis- 
budding stone fruitS;, remove all shoots, if the inserted bud has not started 
to grow and is alive. 

If the bud is dead, and one wishes to save the stocks for future use, 
cut off to a shoot close to the ground; failing a shoot, reduce to the 
ground. During the following winter, such stocks should be carefully 
removed, trimmed, and planted out again for budding upon. xMmond* 
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apricot, and peach stocks carrying dead buds are not worth while bother- 
ing about when disbudding ; either remove or rub off all shoots. 

With the apple, select a strong vertical shoot and remove all others. 
Trim and train into a tree the same as a growing inserted bud. Such 
a tree should either be Northern Spy, Winter Majetin, or some other 
blight-proo'f variety used for stock purposes. If not wanted for sale 
during the winter, it may be head-grafted the following spring with some 
other desired variety. When removing trees for sale from the nursery 
row the propagator should be careful not to mix thenii with the %vorked 
varieties. To^ guard against mistake the rows should be carefully ex- 


62. DISBUDDING STOCKS. 

a. Yearling tree, pruned, showing robber shoots, b. Same disbudded. 

amined in the autumn, and all trees marked by tying a short piece of 
raffia or some other suitable material around the stems. 

When disbudding the pear and quince it will repay ■'■he operator to cut 
off the shoots with a sharp knife close to the butt of the stock. Whilst 
doing so he should be careful to remove the fleshy basal portion of the 
shoots. If rubbed off, the shoots will probably sprout again. By 
cutting, the risk of doing so is greatly lessened. 

All propagated trees unsold and left standing in the nursery rows 
should be pruned. Such trees require to be disbudded in the spring. 
Remove all superfluous shoots that push out upon the stem, &c., only 
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leaving those required to form, or reform, the future head O'f the young 
tree. 

Fig. 62A shows a yeariing branched tree that has been pruned Ixudc 
to a straight stem. The operation of disbudding should have te?n per- 
formed earlier, i.e., when the shoots were soft and easily removed with 
the thumb and finger. Consequent upon this delay, it has thus become 
necessary to remove the shoots with a sharp knife. By the early removal 
of shoots that are not required the ones left to form the future head iDenefit 
greatly by receiving the whole of the nourishment. When removing 



63. DISBUDDING STOCKS. 

a. Two-year-old tree, pruned, carrying too many shoots, h. Same disbudded. 


hardened shoots from the stems of young trees, cut clovse sO' that the 
cambium will heal quickly and neatly across the scars. 

Fig. 63A shows a two-year-old tree that has been branched prunecb 
i.e,, the three branches operated upon to form the future head have t>een 
reduced back tO' their basal buds. Consec]uent upon this, more shoots 
than what are necessary have shot from the basal buds. Where this 
occurs, all shdots not required should be lemoved either by rulibing or 
cutting; the former action takes precedence wliilst tlie shoots are soft 
With _two-year-old trees very few shoots push out upon the stems. This 
is owing to the previous season^s disbudding. 
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With several varieties of plums, such as Hill End, Grand Duke, and 
Diamond, that start and make strong rapid growth at the beginning, it 
is not unusual for the stems of many of the growing buds to split up- 
wards, starting a little above the basal portion of the growth. This 
splitting occurs if the stocks are strong and the season favorable for 
vigorous growths. The writer’s experience is that the splitting is more 
prevalent when worked upon the myrobolan stock, and attributes this 
largely to the stock forcing too rapid and alsO' too strong a growth at the 
beginning upon varieties that are naturally strong growing. To mini- 
mize this, disbudding should be delayed a little longer with varieties 
subject to splitting, sO' as tO' allow the superfluous shoots to utilize some 
of the rapidly ascending sap ^and nourishment. Where the stems have 
split, cut back to a basal bud to start a fresh vertical growth. 

Staking. 

Staking, i.c., placing a wooden stake in a vertical position close to 
a bud requiring support so' that its growth may be tied to it and thereby 
insure its safety until the stem, is sufficiently hard to be self-supporting. 
The stake will also be utilized to train any bud that is growing otherwise 
than vertical. 

This operation is an important one and should not be overlooked. 
The time is controlled by a knowledge of the growth of species and the 
varieties that are being propagated. 

Very goool stakes can be made by cutting 5 feet palings in halves and 
then splitting them into stakes i in. wide. Stakes should be pointed 
with a tomahawk. If the pointed ends are dipped into tar and left to 
dry before using the stakes will last for years. Whatever class of stake 
is used they should be rigid. 

Immediately after disbudding all varieties of plums the growing bud 
should be supported by tying to a stake. If not, there is a great risk 
of the bud being blowm out by the first strong wind. The writer has 
found if the growing buds are any length, that the best plan is to disbud 
a few, stake and tie at once, and so on until finished. If a strong 
wind should spring up the superfluous shoots will protect the growing bud 
someAvhat until operated upon. The writer has seen hundreds of plum 
buds with a growth of fromi 6 to 8 inches broken off by a sudden gust 
of wind immediately after being disbudded. The stakes should not be 
removed until the wood of the bud is hardened. About December is a 
suitable time. Fig. 64B shows a gnawing bud properly staked and tied. 

Citrus, loquat, medlar, mulberry, and walnut buds should be staked 
early and no risks with them taken. With the almond, apple, cherry, 
nectarine, peach, and quince only buds of crooked growth require staking. 
But the propagator should always bear in mind that there is a risk of 
losing unstaked buds up to a certain stage of growth. 

The apricot is a fruit that at times makes strong growdh in late summer 
and early autumn if the weather is favorable. It should therefore be 
staked after being topped and trimmed. 

Stakes should be strong and of a fair length. If the stakes are short, 
there is a big risk of the young tree, when carrying a good head growth, 
breaking off at the terminal end of the stake during wet windy weather. 
Again, if the apricot is growing freely, it differs from other trees in the 
nursery row, owing to that part of the stem above where it is callused 
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to the stock iio-t hardening simultaneously with the part below. Owing 
to this feature there is always the risk of 'breakage at this particular place 
if the stakes are removed previous to late aiitiimip especially if the head 
growth is heavy. Some varieties are worse than others in this reispect. 

Although staking is a simple operation, it takes practice to place the 
stakes in a vertical position. The butt of the stock, if vertical or nearly 
so, will be a guide. By holding the stake in a vertical position, and 
keeping the pointed end away from the butt, and at the same time gauging 
the same distance apart between the stake and the terminal end of the 
stock, will facilitate this operation. In Fig. 64A the dotted line indicates 
the correct position of the stake, the butt having been used as a guide. 


64. STAKING. 

a. Growing bud requiring staking ; dotted lines indicate correct position of stake. b. Same bud, 

properly staked and tied. 


In sandy, or loose soils the stakes can either be pressed into the soil 
with the hands, or tapped into position with a hammer, or mallet ; the 
latter being necessary if the soil is firm. Fig. 64A also indicates the 
position of the stake when placed in position alongside a bud growiua 
obliquely. With vertical ones the stake should be placed directly behind. 

The operator will require to exercise great care when bending the growth 
upward, so as to place it in the correct position against the flat of the 
stake, so as tO' be ready for tying. Growing buds are tender and brittle, 
some more so than others. There is also a risk of causing injury if the 
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stake is placed toO' close tO' the stock or growing bud. When tying to 
the Stake, select that part just below the nodes, i.e., the swelling or knot 
below the buds. Do not tie too close to the terminal end of the buds. 
If so, there is every likelihood of the stems buckling owing to its upward 
growth being checked by the string. 

It will be necessary to keep going over the rows and tying the 
buds as they gro^w until they attain a certain height. When tying bind 
twice around and not too tightly. By doing so there is not the same 
risk of the string cutting into- the expanding growth of stem as when using 
a single strand. Owing to the rapid growth and quick expansion a 
close watch should be kept upon the buds to see that the strings are not 
cutting. If so, release by cutting the string at the back of the stake ; 
renew the string, if necessary. When tying to the stake growing buds 



65. STAKING. 

a. Results of not staking, b. Results of staking. 


that are branching see that the growths are not cramped or tied so as (o 
cau.se them to become deformed or crooked. Almonds, apricots, nec- 
tarines, and peaches should be staked, if necessary, as soon as trimmed. 

The best material to use for tying with is threads drawn from sujee 
bagging (Fig. 3). 

Much unnecessary staking can be prevented by budding the stocks upon 
the side facing the prevailing winds that blow during the first five months 
of the bud’s growth and previous to the hardening of the stems. Such 
winds generally blow from a northerly direction. Failing a knowledge 
of the winds of a locality, the native or other timber is a guide at times ; 
it has a tendency to lean in the opposite direction. With some species 
of trees, the growth is greater and denser upon the sheltered side. Young 
and quick growing trees that branch early and catch the wind, like 
nectarines and peaches, are greatly influenced. 

(To 1)6 continued f) 
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THE SHIPMENT OF GRAPES AND OTHER SOFT 

FRUITS. 


F, de Casfella, Government Viticulturist^ and E. Meeldng^ Senior 
Fruit Inspector. 


The .shipments o>f soft fruits froan this State by the Somerset and 
other vessels during the past two seasons, and .also the shipments forwarded 
from South and Western Australia during the same period, have demon- 
strated beyond doubt that^ provided certain conditions are complied with, 
all classes of soft fruits may be successfully exported. It is therefore 
considered that the .following points in connexion with, the handling, 
transportation, and other details of preparing these fruits for export will 
be O'f value to growers and exporters. 

CoNornoN and Maturity of Fruit. 

It is essential to ship only varieties of proved carrying power. If 
from irrigated vines or- trees, the linal watering should have been given 
some weeks before time of shipment. In the case of grapes this watering- 
should not be later than ist January. Grapes or fruits from recently - 
irrigated vines or trees will not carry well. 

In the absence of up-to-date pre-cooling and transport arrangements 
in this State, picking peaches, pears, or plums on the unripe side is 
recommended, since slightly unripe peaches and plums carry better than 
those picked quite ripe. Grapes, in particular, ripen but little after 
picking — far less than most other fruits. They should, therefore, although 
not quite ripe, be nearly sO', before picking; otherwise, on arrival at their 
destination, though sound, they will be of poor quality. 

Packages (Sizes, Marking, etc.). 

Any shape of package may legally be used, provided the nett weight 
or number of fruits be legibly stamped thereon. In addition to the 

weight or number, the name or registered brand of the gix>wer or exporter, 
the name of the State, the word ^‘Australia,’’ and the name and variety 
of the fruit should be also stamped or stencilled on cases. The variety 
of fruit need not be shown in full, but may, with advantage, be 
abbreviated; for example, Dora for Doradillo grapes; '''' B. 
Bosc’^ for Beurre Bosc’^ pears; Dia ” for Diamond” plums; 

” Yorks ” for ” Early York” peaches. The followdng are the different 
sizes reconimended for the various kinds of fruit : — 

Grapes: — The cases used by West Australian, shippers are recom- 
mended. These are made in two sizes. Larger size : — 22! in. x 13I in, 
X 7 in.; nett capacity 28 lbs. grapes. Smaller size: — 26| in. x 13I in. 

X 5 in. ; nett capacity 25 lbs. grapes. Cases should be lined with white 

or coloured lining paper, cut to size, not only on account of appearance, 
but also to prevent loss of cork through cracks, joints, etc. 

Peaches, Pears and Phmis .‘—These should be packed in trays 
measuring 18 in. x 14 in. x 2| in. Three of these trays cleated or hoop- 
ironed together make a standard bushel. 
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Gathering. 

None but first grade fruits should be exported. They should be 
carefully picked the day before they are packed and left overnight in a 
shed or other convenient place, protected from dew. For this purpose, 
a shed with open sides, allowing free ventilation of air, may be recom- 
mended. The very slight wilting which occurs to the fruit during this 
period, toughens the skin, reduces internal pressure, and, in the case of 
grapes, minimizes danger of berries bursting throng hi compression when 
lid is nailed down. During this time,, the bunch of grapes or the other 
fruits must, on no account, be stacked one on top of another but should 
be placed in layers, side by side. 

No fruit should be handled too much. It should be carefully severed 
from the tree with specially made clippers having blunt points, and 
handled by the projecting stalk, thus avoiding, as far as possible, the 
hands coming into actual contact with the fruit itself. Grapes should be 
carefully laid in the picking receptacle, and, during the whole operation 
•of handling and packing, should be manipulated from the stalk. The 
same rule holds good regarding the handling of peaches, pears and 
plums. 

Packing. 

Grapes : — Export grape ca.ses are packed on the fiat. Line with white 
or coloured lining paper, cut to size, not only on account of appearance, 
but to prevent loss of cork through crack joints, etc. Clips should 
be used to avoid tearing by the wind. Cover bottom^ (side) of cases with 
about I inch of finely granulated cork free from dust and also from chips 
or larger fragments, which prevent the cork penetrating between the berries. 
On this, place a layer of bunches ; if these are very large and especially 
if berries are very close, the bunch should be cut into' several smaller 
ones. Any damaged or doubtful berries must" be removed with scissors 
or special pointed secateurs — on no account pulled off. 

Do not press grapes against sides ; leave a little room for the cork. 
When the first layer of grapes is in, cover with cork ; shake well and add 
more cork, if necessary; then more grapes, and so on until the case is 
full, shaking frequently. The whole top surface is then covered with 
cork until the grapes are completely hidden. The cO'ik should be slightly 
above the level of sides of case so that some pressure must be applied 
before the lid can be nailed down. Before doing this, draw the paper 
carefully and evenly into place. It is essential that the fruit be tightly 
packed and that plenty of cork be used. When, the case is opened, only 
cork should be seen, all grapes being buried in it. Beginners are apt 
to use too little cork. The larger case described above which holds 
28 lbs. of grapes, requires nearly 5 lbs. of cork to pack it properly. 
Beginners would do well, at least for the first few cases, to weigh both 
grapes and cork, A measure capable of holding 5 lbs. of cork will be 
found convenient. 

Peaches, Pears and Plums : — The trays to contain these should be 
lined with a layer of wood-wool about ^ inch thick. The fruits should 
then be carefully placed in layers or rows with a very thin portion of 
wood-w)ool between each. Japanese or other large pi urns ^ peaches, 
nectarines, and pears .should be wrapped in paper cut to size according 
to dimensions of fruits. The usual sizes to which wrapping-paper is cut 
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are: — 10 in. x 7?i in, for smaller sizes, and 10 in. x 10 in. for the larger 
varieties. To carry out this operation, the wrapper should be placed in 
the left hand,, the fruit carefully lifted by the stalk, and the calyx or 
end placed in the centre of the paper. The hand holding the 
fruit and wrapping-paper is then clo.secl, bringing the edges of the paper 
around stalk end of the fruit, and the operatio-n is completed by twisting 
the ends of the paper in the right hand around the stalk. Wlien the tray 
is filled a thin lining of wood-wool, sufficient to pack the fruit tightly 
without undue compression, should be placed on top of the rO'WS. 

Three trays sO' packed should be placed together, the lid carefully 
nailed on the topmost tray and the three firmly cleated or hooip-ironed 
together to form a rigid package. For this purpose, hoop-iron is recom- 
mended as forming a neater and firmer package than those fastened 
together with wooden cleats. The method for fastening the trays together, 
is as follows One end of the hoop-iron is affixed to the top left-hand 
corner of the uppermost tray. The hoop-iron is then brought around 
the edge and pulled taut. For this purpose a special tool is used, 
consisting of a piece of iron having a handle about one foot in length 
with a cross handle, which is about 3 inches on either side. From the 
lower end of this tool, two rounded pieces O'f iron, each about 2 inches in 
length, project horizontally. These projections are separated by about 
I* inch from each other. The hoop-iron, after being fastened to the top 
end of the tray, is carried between these two projections. The packer 
then, by using the package as a fulcrum, draws the iron taut, and, holding 
it in this position with his body, leaves his hand free to nail the hoop-iron 
around the edges of the trays. 

Forwarding. 

Where no district cool storage accommodation is available, fruit 
should be consigned to cool stores at Melbourne, and not to the ship’s 
side direct. There is no disadvantage in forwarding a week before the 
ship sails. In fact, such a course is recommended. Consignments must, 
at latest, be forwarded in time to get into cool stores in Melbourne at 
least three or four days before the exporting vessel is to sail. This will 
enable consignments to go into the ship’s refrigerator in cool condition 
and give them a better chance to be successfully carried than if shipped 
uncooled, and, moreover, minimizes risk of missing the boat. They must, 
at latest, lie forwarded in time to get into cool stores in Melbourne on 
the Friday before sailing owing to the impossibility of handling during 
the intervening Saturday and Sunday. Where facilities are available, 
fruit should be cooled to 30 degrees Fah. as soon as possible after picking 
and transported direct to ship in refrigerator cars. 

The exporter, or prospective exporter, of soft fruits must remember 
that to place soft fruits on distant markets, attention to the. above details 
must be rigidly adhered to. Unfortunately, many other details of equal 
importance connected with the transportation of his fruits do' not come 
under his control. But the effect of any remissness on the part of those 
concerned in fhe transportation side of the business may be greatly 
minimized if avoidable errors on his part are not committed. 
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THE LIGHT BROWJI APPLE MOTH. 

{Tortrix {CaccBcia) responsana.) 

C. Frefich, Jtmr.^ Acting Government Entomologist. 

During last October several growers at Mil dura forwarded, for ex- 
•amination, several bunches of young Zante currant grapes that were almost 
destroyed by caterpillar.s. On examining them, I was of opinion that 
the cause of the trouble was the larva of the Light Brown Apple Moth, a 
very destructive insect which attacks almost any kind of garden plant, as 
well as apples, and other fruits. 

This moth is found in most parts of Victoria. The larva, is of a 

:greenish colour, and measures about | in. in length. The moth it.self is 

about the size of the well known Codlin Moth, and is of a pale yellowish 
Brown colour. The accompanying illustration shows the life history of 
the moth : — 

EXPLAXATIOX OF FLATS. 

Fig. 1. Apple branch and fruit, showing damage done to pips, with larvae escaping. Xatural size. 

2. Moths on wing. ITatural size. 

,, 3. Upper portion of apple when newly formed, showing where eggs of moth are deposited. 

„ 3. Larvae. Magnified. 

Some additional specimens of the caterpillars were sent at my request. 
These I placed in the breeding cages on 19th November, and on the 24th 
they pupated or turned into the chrysalis ; on the 12th December they 

emerged as perfect moths. When about to pupate, the caterpillar spins 

a loose silken web in which it turns into the chrysalis. In this stage of 
its existence it is often attacked by parasitic wasps and other useful in- 
sects, which tO' a certain extent keep it in check. 

Fortunately, in arsenatg of lead, we have an excellent remedy. 
The spray must be forced well into the bunches of young grapes as it is 
in the middle of the bunch that the caterpillars are. generally found. 

Trapping the moths by lights has also proved effective. An ordinary 
hurricane lamp placed on a brick in a basin of kerosene will answer 
admirably. The moths are attracted to the light, fly against the glass and 
fall into the kerosene, and are destroyed. 

If this pest is not kept in check it will cause heavy losses to growers 
of grapes- It is therefore advisable that immediate action be taken to 
stamp it out. 

^ -K- * 

Mr. F. de Castella, Government Viticulturist, submits the following 
note : — 

'' I have read with interest the proof of your note on the Light Brown 
Apple Moth, now appearing as a vine pest. I have long known vines, in 
different parts of the State, to be attacked, at flowering time and after, 
by small green caterpillars, which spin a web and make a nest in the 
young bunches, thereby interfering with their development and causing 
more or less serious damage. I distinctly remember these at St. Hubert^s, 
on the Yarra, as long ago as the early seventies ; in general appearance, 
at least, they were the same as the caterpillars which I recently saw at 
Mildura. 

It is reassuring to know that this is an Australian native, and net 
one of the French bunch caterpillars, for we have but little idea here, of 
the fearful havoc which is sometimes wrought in Europe by allied species. 
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The 1910 vintage, in parts of Burgundy and Champagne, was reduced 
by fully one-half, owing to the ravages of two web-forming, bunch cater- 
pillars, known locally as Cockylis and Eudemis. Another species, the 
common name of which is Pyrale,^ is often \^ery destructive, especiallv 
near Bordeaux. 

Though satisfactory to know that we have not to deal with either of 
these, we must not underestimate the enemy, for Ave have no guarantee that 
the Australian C acacia, if left to itself, niight not develop into an equally 
redoubtable pest, especially under such conditions as prevail at Mildura, 
where the vine-planted areas are so continuous as to practicallv constitute 
one vast vineyard, as is also often the case in France. I do not wish to 
be thought an alarmist, but I consider that we have here a pest which 
requires careful watching, and I am glad that you are advising growers 
to take immediate steps to stamp it out. 

At the time of my last visit to Mildura (T5th November) though 
little damage had been done, bunches with Avebs in them were quite 
numerous, so much so that I requested several growers to send you speci- 
mens for identification. At that time, most of the insects had already 
left their webs. It was, in fact, rather difficult to find one. A second 
generation will no doubt make its appearance shortly, when I hope fresh 
specimens will be forwarded tO' you ; it is not impossible that we have to 
deal with more than one species, and we cannot have too much informa- 
tion on the suyect. Growers would not only be studying their own in- 
terests, but also these of the industry at large, if they would inunediatelv 
forward to you specimens of any strange insects that may appear from 
time to time in their vineyards or orchards.” 


BEE-KEEPING IN VICTORIA, 

F . R. Beiihne, Bee Expert. 

{Continued from page j.) 

II.— THE BEES. 

There are man\' terms used in connexion with bees which 'are liable 
to cause misunderstanding Avhen wrongly applied by the uninitiated. 
Some of these Avorcls have a general as well as a specific meaning. Any 
coaiimunity of bees may be called a colony, but in practice the term is 
only applied to bees established in a dwelling provided by man. Colonies 
in trees, rocks, or other natural abodes are known as bees’ nests. While 
a hive of bees denotes a colony in an artificial dwelling the dwelling itself 
without bees or combs is known as a bee hive. Communities of bees on 
the wing, clustered outside away from the hive, or inside the hive without 
combs, are called swarms. 

Every normal colony of bees in the active season consists of three 
classes of individuals, viz., the queen, a large number of workers, and a 
variable number of drones. The queen is , the mother of all the other 

* According! to Erench autliorities the scientific names of these are — for the first, Cach^Hs 
roserana (or Tortrix ambiguell3): for tlie second, Eudemis botrema: whilst that of Pyrale is Tortriz 
{(EnopMira) Pillerimm. 
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bees and the only fully-developed female. The workers are sexually un- 
developed females, and constitute the largest part of the colony, numbering 
from 40,000 to 70,000 in a strong colony in the height of the season. 
On the average, it takes 4,500 worker bees to equal one pound in weight. 
The drones, which are of larger size than the workers, are the males, and 
their only use in the economy of' the hive is tO' mate with the virgin queen. 
Towards autumn, when they are no longer required, or at anv time during 
a scarcity of nectar, they are driven out of the hive by the workers and 
left to die of starvation, except in the case of a colony with an old or 
failing queen, or a queenless stock. Both of these will retain their 
drones and also admit those expelled from other hives — a provision of 
Nature to enable the mating of the future young queen to take place. 

Life History. 


A knowledge of the life history of bees will assist any one to better 
understand what conditions are necessary to the highest welfare of the 
colony and the maximum profit to the bee-keeper. While such knowledge 



WORKER BEE, QUEEN AND DRONE OF THE ITALIAN BEE. 


will not take the place of practical experience in the management of bees,, 
it will form a good basis for an understanding of llie vairiou.s mani- 
pulations. 

The bee, like other insects, goes through four stages of development, 
viz., (1) egg, (2) larva, (3) chrysalis, and (4) imago or perfect insect. 

The ovaries of the queen contain up to 500,000 eggs, which she 
deposits in the cells of the comb during the breeding season — after the 
cells have been prepared for her by the worker bees. The life of a 
queen bee is about three years. Under the most favorable conditions, she- 
will deposit up to 3,000 eggs in twenty -four hours. The eggs in the 
ovaries of the queen are all alike as to sex. The act of fertilization 
takes place in the oviduct when the egg is on its way out, i.e., it is to 
produce a female—a queen or a worker bee ; the egg producing a drone 
is not fertilized. Thus, even a queen which has never met a drone will, 
after a delay of two or three weeks, deposit eggs. None of these, how- 
ever, can produce anythmg but drones. This reproduction without fer- 
tilization was first discovered by Dr. Dzier.szon in 1853. Tt is known 
as parthenogenesis or virgin -development, and has n. ver\' important bearing: 
on practical bee culture. 
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The drones of a pure bred queen of any race are always pure of the 
same race, even though the queen herself was mated tO' a drone of a dif- 
ferent varietty. Thus, by having one single pure bred and purely mated 
queen, and raising from her eggs a new queen for each colony, the race 
or strain of bees of an entire apiary of hundreds of colonies may be 
changed in one season. As each young queen is pure bred, her drone 
progeny are also* pure, irrespective of how^ she mated. The following 
season there will therefore be none but pure drones in the apiary. All 
young queens will then be mated to pure drones ; and, if from a pure 
bred mother, will produce queens, workers, and drones of pure race. 
The mating takes place in the air, often a considerable distance away from 
the apiary, and some of the queens will most likely be mis-mated when 
other bees exist within two miles of the place. 

Fertilized eggs are deposited by the queen in the smaller or 'worker 
cells of the comb j the cells are 1-5 in. in diameter — twenty- five to- a square 
inch of comb surface. Unfertile eggs are laid into drone cells, which 
are J in. wide — sixteen to the square inch. By the use of full sheets 
of comb foundation in the frames of the modern hive, the raising of 
drones is reduced tO' a minimum, because the wax sheets are embossed with 
the pattern of worker comb only. Any egg which is fertilized, and would 
in the ordinary course produce a worker bee, can at the will of the nurse 
b:es be made to produce a queen, when necessary. This fact is made use 
of in what is known as artificial queen -rearing, by depriving a suitable 
colony of its queen and brood and substituting a comb containing eggs or 
young larvse from a queen of the race or strain desired. 

After the egg which produces a worker is laid, it remains unaltered 
for three days. It is then supplied with a minute quantity of larval food 
by the nurse bees, and a scarcely visible grub or larvse, which lies coiled 
at the bottom of the cell in the shape of the small c of ordinary type 
emerges. It grows rapidly ; and, on the sixth day after emerging from 
the egg, it assumes an upright position in the cell. The worker bees cap 
the cell with a paper-like substance, the grub meanwhile spinning a cocoon 
round itself in the cell. The young bee has now entered the third or 
chrysalis stage, fromi which it emerges as the perfect insect, eighteen days 
from the time the larva first appeared, or twenty-one days since the egg 
was laid. In the case of the queen, the time of development is five days 
less, Z.C., three days in the egg stage, six days in the larval state, and 
seven days as chrysalis, or sixteen days in all from the time the egg was 
laid to the young queen emerging from the .sealed cell. 

The drone is in the egg for three days, larva seven days, and chrysalis 
fourteen days, or a total of twenty-four to twenty-five days from the egg 
to the perfect insect. The following table may be useful in showing the 
variations in the time of development : — 

Nitmeer of Days of Development. 


— 

In the Egg-, j 

Larva. 

: Sealed Cell. 

1 Total. 

Worker Bee ... 

... 3 (lays 

6 days 

12 clays 

21 days 

Queen 

... ’A rr 

6 ir 

7 n 

.16 // 

Drone 

... 3 >r 

7 // 

U n 1 

1 1 

24 


(To be co 7 itinued.) 
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YINE DISEASES IN FRANCE. 

{Continued from page j6.) 

F. de Castella, Government Viticulturist. 

FUNGICIDE SPRAYS— cotUhiued. 

French Bordeaux Mixture or Copper-Lime. 

The usual formula is: — Sulphate of copper, 6 lbs. ; quicklime, 3 lbs. 
water, 30 to 40 gallons ; according as one wants a 2 per cent, or a per 
cent, mixture. The copper sulphate is dissolved in the greater part of 
the water and a milk of lime made with the balance; the latter is poured 
intO' the former in a thin stream, with constant stirring. Authorities are 
emphatic as to the necessit}" of pouring the lime into the copper sulphate ; 
if the reverse were done, a coarser grained and less adherent form of copper 
hydroxide would be obtained. 

The chief difficulty in properly preparing the mixture is due to the 
variable composition of the lime; it is. on this account, impossible tO' 
exactly gauge the proper quantity by weight. The correctness of the lime 
dose is of vital importance. If too little is used the mixture will be acid 
and burn the foliage ; if too much, it will be alkaline, less adherent, and, 
will not run through the spray nozzles so easily. Exact neutrality is 
most desirable ; in order to obtain it, a slight excess of milk of lime should 
be prepared, which is added carefully until neutralization is shown by an 
indicator. Litmus paper may be used* for the purpose, but phenol phthalein 
papert is more convenient, the pink colour to which it changes being more 
readily noticed than the blue of the litmus. The following instructions, 
are concise and easily followed. They are taken from a sheet, distributed 
bv the Viticultural Station at Lausanne (Switzerland) : — 

Weigh 2 lbs. of bluestone, and dissolve in 5 gallons of water in an open cask, in 
which the 10 gallon level is marked by a peg. Solution is facilitated by sirspend- 
iig the bluestone in a basket just below the surface of the water, a day beforehand. 
Thoroughly mix the blue liquid so as to have an even solution. 

Take about 2 lbs. of quicklime and place it in another tub; slake it gradually 
with small quantities of water at a time ; when thoroughly slaked, make up to about 
5 gallons with water And stir carefully so as to make a thin milk of lime. 

Prepare the mixture, dipping out the milk of lime with a dipper and pouring 
it through a fine sieve into the bluestone solution, carefully stirring with a stick, 
meanwhile ; do not dip too deeply into the lime, sq as to avoid lumps. As soon 
as a couple of gallons have been thus added, an assistant (a child will do) with 
clean hands and who has particularly avoided touching either bluestone or lime, 
takes a strip of the white indic.ator paper, cuts off a small piece, and drops it into- 
the mixture. Usually, if the milk is thin enough, the first piece remains white. 
The operator then adds more milk, stirring well. The assistant drops in a second 
fragment of the paper, and so on until the piece of paper becomes pink; the other 
pieces previously dropped, change colour also. There is now enough lime; make 
up to 10 gallons with pure water and stir well. The rest of the milk of lime may 
be thrown away. 

Thanks to the indicator paper, weighing the lime may be dispensed with ; all 
that is necessary is good, fresh lime, froni a builder, slaked to a very thin milk. 

If one is prevented from using the mixture at once, add, to every 10 gallons, 

2 ozs. of sugar dissolved in a little water. This will cause it to keep its power for 
severaT weeks. It is, nevertheless, better to use freshly prepared mixture. 

jMcUiy siibstRnc6S in addition to sugar are often added to increase adher- 
ence. Gelatine seems to be one of those which has most to recommend it. 

^ 1="'' «« Phenolphthalein and Mlowert to. 
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Burgundy Mixture (Copper- Soda). 

The chief objection to this mixture is its rapid deterioration, especially 
in hot weather. It must therefore be prepared in small quantities, as re- 
quired. The usual formula is : — Copper sulphate, 2 lbs. ; crystallized 
carbonate of soda (common washing soda), 2| lbs. ; and water, 10 gallons. 
Owing to the variable composition of washing soda, it is better to proceed' 
according to the last directions given for Bordeaux mixture, checking 
neutrality with phenolphthalein paper. The sheet quoted above recom- 
mends the use of water free soda (Solvay soda) instead of washing soda. 
Two solutions are made, one of 2 lbs. copper sulphate in 5 gallons water, 
and one of i lb. of Salvoy soda in 5 gallons of water. The second is 
poured into the first with constant, stirring. 

Any dry spraying substance, from previous lots, causes rapid deteriora- 
tion ; all vessels must, therefore, be kept thoroughly clean. The addition 
of sugar will have no effect in keeping it in good order, as with Bordeaux, 
but cream of tartar or Rochelle salt may be used for the purpose; 2 ozs. 
of whichever salt is preferred should be dissolved in the water for the 
second solution before the Solvay soda is added. In other respects, the 
preparation is the same. The addition of either of the above salts will 
enable the copper soda mixture to keep for a few days. Any copper soda 
mixture whidi shows a heavy greenish sediment is useless, since it will no 
longer adhere. 

According to R. Brunett {Revue de Viticulture, 19th January, 1911), 
Burgundy growers were dissatisfied, last season, with copper soda, which 
they have hitherto mainly used, and are preparing to adopt Bordeaux 
mixture in future. 

Copper- Soap Mixtures. 

Owing to its alkalinity, soap can take the place of lime or soda in the 
preparation of copper mixtures. Its action in lowering surface tension 
augments the wetting power considerably, and this is perhaps the main 
advantage to be derived from its use. Adherence is good whilst fresh, but 
diminishes rapidly with keeping. Like copper-soda, copper-soap must be 
prepared immediately before it is used. Equal quantities of copper 
sulphate and soap powder are used. For a i-| per cent, mixture this would 
mean, for every 10 gallons of water, i| lbs. copper sulphate, and lbs, 
powdered soap. Dissolve each substance in 5 gallons of water and mix 
thoroughly, pouring soap into copper, not the reverse.* 

Copper-soap mixtures are not new; they have been in favour in some 
quarters since first recomim^nded by M. G. Lavergne at the close of the 
last century, but they have not come into very general use. Se\^eral of 
the proprietary spray powders, which merely require mixing with water to 
be ready for use, are mixtures of soap and copper sulphate. 

Quite recently, MM. Vermorel and Dantony have recommended a new 
Qopp^sr-soapt which seems tO' have much to recommend it. It is of 
colloidal nature; when diluted, it wets well and does not deteriorate on 
keeping. It is prepared as follows: — 

Dissolve I lb.^of copper sulphate in 10 gallons of water ; dissolve 4 lbs. soao (free 
from alkali in excess) in 10 gallons of water. Pour the copper into the soap^ (con- 
trary to the usual practice). Opertaing thus, instead of the usual voluminous, 
greasy precipitate of copper soap, one obtains an opaque, greeny-blue liquid, with 
a surface tension as low as plain soap solution, which wets the bunches just as 
alcohol would 


* L. Degrully, Progres AgncoU, 24fch April, 1910. 
t Heme de Viticidture^ 1st June, 1911, 
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The kind of soap used is important ; it should be as rich as passible in 
oleate of soda and free from alkali in excess. Australian soaps^ mostly 
piade from animal fat, would probajbly prove unsuitable for the purpose, 
since they contain much soda stearate. 

Stearate of soda . - . renders the preparation of colloidal copper soap 

difficult. In a general way, stearate should be proscribed from all insecticide 
or fungicide formulae contfiriing soap. Our experiments show that its presence 
brings about an important increase in surface tension and a decrease in the solu- 
bility co-efficient. 


Acetate of Copper or Verdet.” 

Two sorts of acetate of copper have come into- prominence of late years 
for spraying purposes. These are the neutral acetate, known in French as 
uerdet netdre, and what is known as verdet gris, which is a mixture of 
several basic acetates. This substance, of which the English common 
name is verdigris, has long been used by colour manufacturers, calico 
dyers, &c. Its manufacture constituted an important industry 
in Southern France many years ago, where it was a by-product 
of wine-making, being obtained by treating copper plates with gvape- 
marc which had undergone acetic ferimentation. It is therefore 
rather curious that it should now turn out to be a valuable specific 
for the treatment of vine diseases. This use, in fact, appears likely to 
bring about the revival of the almost extinct verdigris industry. 

Neutral acetate is readily soluble in water ; verdet gris, though not 
soluble, mixes readily with water to form a sort of semi-solutiou. 

In water, the basic verdets do not give a true solution, such as neutral acetate 
does. Hydration phenomena occur; the viscous paste at first formed, if diluted 
slightly, becomes colloidal. If maceration is sufficiently prolonged and the quantity 
of water is sufficient, dissociation brings about the separation of a soluble part 
which colours the solution blue (neutral acetate) and light flakes which float in it, 
gradually falling tc the bottom, but which the slightest agitation again places in 
suspension. . . 

Both substances constitute excellent fungicides. On the whole, 
neutral verdet is most highly recommended by authorities. Though quite 
soluble, its adherence is satisfactory, owing to a pcartial decomposition 
which takes place after spraying. 

The copper salt must undergo a chemical change and pass from a soluble to an 
insoluble colloid state, in order that it may both adhere to the surface and set free 
a sufficient quantity of copper to contaminate the water drops in which conidia 

and zoospores might (otherwise) germinate With neutral verdet it is an 

insoluble and colloid basic acetate which is spontaneously produced after spraving ; 
whereas with dilute liquid mixtures of basic verdets, it is a mixture, difficult to 
define, so far as proportions are concerned, of copper hydroxide, gelatinous basic 
acetate and soluble neutral acetate, the latter itself giving rise to the insoluble 
basic salt (Bencker).'^ 

Sufficient has been said to show that the verdets should constitute an 
excellent spray, insoluble enough to insure adherence, and yet soluble 
enough to constitute a powerful germicide. These theonetical considera- 
tions have been amply borne out in practice, and the verdets are coming 
into general use in France. In Switzerland, where downy mildew is 
particularly virulent, they are held in high esteem. Either the soluble 
(neutral), the insoluble (verdet gris), or a mixture of the two are used. 


* A. Pejeanne— Les Verdets. Bemt de VitkuUure, 80th June, 1910, 

* Ibid. 
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The solutions or semi-solutions are very fluid, and never clog sprav 
nozzles. 

Being richer in metallic copper‘d than sulphate, considerably less is 
required. In other words, verdet may be looked upon as being twice 
as strong as sulphate, so that i lb. to 10 gals, of water (i per cent.) 
would be equivalent to a Bordeaux mixture containing 2 lbs. to 10 gals. 
Preparation is almost instantaneous and very simple ; it is only necessary 
to thoroughly mix with a small quantity of water for a few moments, and 
then to dilute to the required bulk. 

As verdet does not leave such visible marks on the sprayed plants as 
copper- lime or copper-soda, supervision of the work done is more diffi- 
cult. This slight defect is easily corrected by the addition of plaster 
of Paris at the rate of lb. to 10 gals, of spray mixture. 


POTATO DIOGIXG MACHINES. 

(r. Seymour, Potato Expert. 

The harvesting of the potato crop by hand has always proved a tedious 
and expensive operation. Especially so has this been the case in late 
years, owing to the scarcity of labour, and the indifferent manner in which 
the work is carried out by those available. Rates for this work have 
increased during the last 20 years bv 50 per cent, to 75 per cent. This 
increase, coupled with the fact that the delay has frequently caused the 

harvesting to be prolonged into' the \vet season, and thereby injuring the 

condition of the soil for the succeeding cereal crop, especially barley, has 
created a want for a satisfactory potatO'-raising machine. The followdng 
points, some of which have hitherto proved insurmountable, are required 
in a satisfactory digger 

1. That it shall lift the crop clean from the soil and not cover those lifted. 

2 . That it shall leave them in convenient rows for picking up. 

3. That it shall not bruise or damage the tubers. 

4. That it shall leave the land in a level and workable condition. 

Inventors have followed two well-defined lines in their efforts to solve 
these problems. One is the separation of the tubers from the soil, 
generally by scattering themi to one side of the machine; the other, by 
raising the soil and tubers as with a scoop or shovel and passing the 
whole on to an endless band or elevator provided wdth spaces for the soil 
to pass through, the tubers being deposited in a neat row at the rear of 
the machine. The soil is returned to its place again, leaving the 
field quite level. 

The history of potato-raising machinery is one of many failures and 
some partial successes. Probably the most primitive attempt was the 
potato plough made by Howard and others more than 40 years ago. This 
was as simple as it was possible to make it, being neither more nor less 

* Neutral acetate contains 31*7 per cent, of copper. Verdet .yTis, whicii is a mixture of bi-, sesqni-, and 
tri-basic acetate varies somewhat accordini? to the prepondt ranee of one or other of the.se salts ; if pure, its 
copper strerv4th varie.s between 34 and 35 per cent. The co-nmerdal form contains abent 33 per cent. 
(Dejeanne). 
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than the sole and sock of an ordinary drill plough with a series of grids 
instead of breasts. The action of the grids was to raise the tubers to 
the surface as the plough passed along the drill under the crop. Given 
a friable soil and dry weather, this implement gave satisfactory results as 
far as recovering the tubers was concerned. One serious drawback was 
that it left the land in a succession, of ridges, and made it impossible to 
restore the field to its former condition. 

This drawback was rec gni.sed and an effort was made nearly 40 years 
ago to overcome it by Mr. Cockerell, of Morang, who' invented an attach- 
ment for the ordinary single plough. It may be described as a wheel 
through which the upturned sod containing the tubers had to pass ; this 
wheel was fitted with sho-rt spokes or prongs. The machine was put on 
the market with the very comprehensive title of “Cockerell's Prize Patent 
Potato -Raiser and Setter, Moulder-up and Land Cleaner,” and was 
awarded First Prize at Smeaton Agricultural Show :n November, 1873. 
As a potato raiser, it proved a failure. 



jack’s imperial potato digger. 


The urgent necessity of .some mechanical means of harvesting the potatv> 
crop was brought under the notice of the Government in 1891 l)y the We.^t 
Bpuike and other Agricultural Societies, with the result that the sum of 
£2^0 was offered in prizes for a machine capable of lifting the tulxTS 
without damage or lo s. A trial was arranged, and took place at 
Lomsey on 12th July, 1892. Forty-eight machines entered for *the com- 
petition, but only 10 put in an appearance. The judges’ report stated 
that only 3 of the machines entered did work that came near the condi- 
tions laid down. These were; — 

1. F. \y. Lee, of Woodend, who was awarded £ 2 ^. 

2. Garde & Chiystal, “ The Boss,” ^‘20. 

3. John Hatch, The Hoover,” £ 20 . 

The machine entered by Mr. Lee was a purely Victorian invention, and 
was probably the first . attempt to raise the potato crop mechanicallv by 
forks. This machine give? satisfaction in dry friable soils. The other 
two machines were of American make, the '' Boss ” being what is known 
as the spinner pattern, and very similar to machines made by Alex Jack 
and Sons, of Maybole, Scotland. The object of this and the fork type 
IS to remove the tubers from the ground without handling the soil the 
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Hoover, 011 the other hand, eievates the tubers and soil together, trusting 
to the former passing through spaces between the bars on the elevators. 

As stated, the ‘‘Boss ’’ was of the spinner pattern. It was fitted with 
a strong share that passes under the drill, the upraised crop coming in 
contact with a set of arms forked at the end. These are attached to a 
wheel that revolves rapidly, scattering the tubers on the surface up to 
6 ft. in breadth. This great width makes the work of gathering the crop 
very tedious, but a more serious objection is the large quantity of tubers 
bruised by the rapidly revolving arms. The Hoover or elevator principle 
has many points to commend it- This machine is fitted with a shovel- 
like share, which passes under the drill and raises the soil and tubers on 
to an elevator, through wdiich the earth falls as it is carried along by an 
endless belt fitted with slats. The tubers are deliveied at the rear of 
the machine in an even row, no wider than the space in which they grew, 
and very convenient for gathering. This, together with the fact tnat, 
when working at the proper depth, the tubers are not damaged, seemed 
to stamp it as the most perfect machine for the purpose. But when the 
land is wet the bars of the elevator soon become clogged, with the result 
that the whole cf the tubers and the earth are carried up the elevator 
which scon becomes 
blocked up ; the 
draught is increased 
so enormously tha t 
requires four horses 
to work the ma- 
chine. 

On reference to 
the illustrations, it 
will be noticed that 
■ the Lee machine 
digs with two' forks. 

In this respect it 
imitates hand dig- 
ging very closely. 

The forks throw the tubers on to a grid where they are separ.'ited from the 
soil and left in a row clear of the track where the horses walk, so that 
digging may proceed whether the tubers are picked up or rot. The in- 
ventor of this machine has made some impro\’ements recently which he 
claims will render it perfect. 

Until about twO' years ago nO' important iini^rovement was to be found 
in potato-raising machinerv since the Royal Agricultural Society of Eng- 
land’s trial in 1896, held at Leicester. However, several new designs 
have come on the market. This society carried out trials at Littleworth 
on 27th September, 1911. One of the machines at this competition, 
made by Alex. Jack and Sons, was on the Flarder principle. As this 
machine was noticed by the Hon. the Premier w-hen in the past season 
in Scotland tO' be doing very satisfactory work, he purchased one and for- 
warded it to Melbourne. 

A very satisfactory trial of this machine was held at Messrs. Clement 
Bros.’ Market Garden, South Oakleigh, on 29th November. The soil, 
a very hard sandy loam, put the machine to a good test as regards 
draught, which was satisfactory as it was worked by two medium draught 
horses without strain. The crop was a light one, with a fair amount of 



lee’s potato digger. 
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weeds and haulm. The work done was very satisfactory—a trial with the 
fork proved that the crop lifted clean without bruising or damage. 


A second trial was held at Mr. Crowe's farm at Crossley, in a light 
friable soil very suitable for machine digging. The crop here was very 
light, and the held free from weeds. The trial was witnessed by a 

large number of local growers 
who expressed themselves 
well pleased with the work. 

A further trial was held at 
Messrs. Callaghan Bros, 
farm at Wollaston, near 
Warrnambool. This trial 
was under more diihcult con- 
ditions. The soil was rather 
lumpy, and there was also a 
fairly heavy growth of tali 
weeds and green potato tops. 
The crop was an average one 
containing a high percentage 
of large tubers. These con- 
ditions gave the machine a 
severe test on the most vital 



RANSOME S ROTARY POTATO DIGGER. 


points, viz., cleanness of digging, small amount of damage to crop, ability 
to handle weeds and green plants, and level condition of land after the 
machine. 


A careful examination of the bottom of the drill after the machine 
showed that fewer potatoes, were left in the ground than by ordinary fork 
digging. Three drills, each about seven chains long, were carefully 
examined, and only 21 tubers cut by the share could be found. Two 



HOOVER POTATO DIGGER. 


bags were turned out and examined carefully for potatoes damaged by 
the forks, but none were found. The result of these trials must be con- 
sidered very satisfactory, and proves that this machine is a great improve- 
ment on any yet tried in this State. The leading growers at these trials 
expressed themselves highly pleased with the way the crops were handled 
under different conditions of soil and crop. 
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FARM BLACKSMITHmG. 

{Conthmed from- fage ^4.) 

George Baxter, Instructor in Black smithing, Working Men's College, 

M elboiinic . 

V.^WELDING {continued). 

Lengthening Bolts. 

In the article in the January issue mention was made of lengthening 
or shortening a bolt by welding- The success of doing this is dependent 
to a great extent upon the manner in which the scarf is formed. Whilst 
a bolt is taken here as an illustration, the form of procedure would be 
similar if pieces of square, flat, or, in fact, almost any shaped bars re- 
quired to be joined together. This form of scarf is known by the name 
of the lafped scarf. 

So that the finished bolt may he of the required length, allowance must 
be made for the waste of material w-hich, as previously mentioned, occurs 
during welding. In nearly all cases this can be taken as the thickness 
of the bar. Certainly there are exceptions to the rule, but as some of 
the more intricate are not likely to occur in the simpler and comparatively 
rough work of a farm, no mention need be made of tiiem. To do so, 
might have a tendency to' bewilder the amateur smith, and consequently 
the information would* be more harmful than beneficial. 

Still using the bolt as an illustration, let it be supposed that one 2 ft- 
in length is required and that another 8 in. long is at hand. It would 
then be far easier to lengthen it than to make a new one outright. A start 
would be made by cutting the existing bolt in two at the middle section. 
Then obtain a piece of iron of the same diameter as the bolt. It need 
not be of any particular length, excepting that it should be longer than 
is required to make up the deficiency. 

Take hold of the bolt head in a pair of tongs and ttie plain bar by 
the hand, or, if too short for that, in anO'ther pair of tongs. Then place 
both in the fire in such a position that' the length of the heated part will 
be about 2 in. When a white heat has been reached take either to the 
anvil for the purpose of scarfing ; but, previous to shaping the scarf, 
upsetting or jumping up is necessary. This means thickening the 
part at and adjacent to' the weld. This is necessary to ensure having 
the welded part equally as strong as the remaining portion of the bolt. 

In the several cases of wielding already dealt witii. it would be ob- 
served that a reduction of sectional area had taken place, particularly at 
the part where the point of the scarf joins the other bar. Therefore, it 
is weaker there than anywhere else. In the case of a bolt where there is 
great longitudinal strain placed upO'n it by tightening up foe nut, it l>e- 
comes necessary to have the weld securely made wdthout any reduction 
in size. 

If the head be the first piece taken from the fire, the upsetting is best 
accomplished by standing the head on the anvil in an upright position 
and striking the heated end with the hammer until it becomes increased 
to about one and a quarter times its original diameter ; e.g., if the bolt 
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be I in., then the end would be tip set to f in. diameter at the point. At 
the same time, it would gradually become smaller as the distance from the 
end increased, until the original diameter of the bolt is reached, which 
would be where the heat does not rise sufficiently high tO' assume the red 
colour. 

If the plain bar be long enough to conveniently hold in the hand 
without burning it, the best means of upsetting it is to catch hold of the 
cold end and hold it in a vertical position. By repeatedly raising it to 
a good height and bringing the heated end down with as much force as 
possible, it will become enlarged. In most cases, the bar will bend before 
being sufficiently upset, but it can be straightened and the upsetting pro- 
ceeded with. 

To form the scarf, the best plan is to follow each successive step 
shown in Fig. 47, where a shows the bar upset, b with the end bent so 
as to be conveniently struck with the hand-hammer in the direction and 
position of the arrowy whilst c shows the shape made with the hammer, 
as well as the fuller in its place to receive the first blow. As each blow 




T 


0 


/ 





47. LENGTHENING BOLT. 


a. Bar upset. &. End bent for strikmg with hammer, e. Shape made with hammer. Fuller 
hammerhig^*"^ receive the first blow. i. Effect of using fuller. e and /. Correct position for 


IS delivered, the fuller is moved slightly forward, leaving in its trail a 
succession of little steps as shown at d.' It should alwavs be the object 
of the operator to obtain the shape shown, for a bad weld is sure to follow 
a badly formed scarf. 

Particular attention should be paid also to the manner in which the 
pieces are laid together ; e and / show the correct position previous to 
hammering. For welding small iron, the hand-hammer is heavy enough, 
but the blows should be delivered as quickly as possible so that the union 
is made complete before the temperature ’ has fallen below the welding 
point. If it is noticed that the weld is onlv partially made, then the 
work should be returned immediately to the fire and again raised to the 
welding heat and hammered. 

_ When a weld is properly made, there should be no part of the scarf 
visible. If that is the ca.se and the size has been maintained, then there 
will be no reduction of strength. 

Before welding on the screwed end, the proper length should be 
measured off, making sufficient allowance for the waste. To upset the 



lo Feb,, 1912.] 


Farm BlacksmitJiing, 


125 


screwed end, proceed as directed for the head, with the exception that 
a block of hardwood should be substituted for the anvil as the latter 
would damage the thread. 

Maul Rings. 

Maul rings may be made by bending and welding either iron or mild 
steel, or from a solid bar of mild steel by splitting and forging. The 
first named is the more common method adopted. 

The ring made from the solid bar of mild steel is the strongest, but 
entails considerably more labour than one made by bending and welding, 
either from the same material or from iron. One made from iron on the 
splitting and forging principle would be weaker than a bent and welded 
one. This is entirely due to the nature of the materials ; iron is fibrous, 
whilst mild steel is granular in structure. Mild steel is equally strong 
in all directions, but iron is weakest when the strain is opposed to the 
direction of the fibre. To obtain the greatest amount of strength when 
iron is used, the ring should be bent and welded. By this means the 
fibre is placed in the best position to resist the internal pressure. 



48. MAUL RING. 

rt. Ends upset. b and c. Bending. d, Einished ring. 


Mild Steel possesses greater strength than iron, as ^ well as the pm~ 
pertv of being drawn out, punched, split and forged without the liability 
of bursting apart, as iron would if similarly treated. It is therefore 
especially adapted for intricate forgings, or where strength combined with 
lightness is desirable, as in the case of bridges, girders, agricultural 
machinery, &c. 

To make an iron ring, the first consideration is the length of the bar. 
A suitable size of bar is i in. x | in. The ends are upset in the same 
manner as described above, one end being scarfed and the other slightly 
bent, as shown in' Fig. 48 a. It is then further bent like mid after- 
wards heated along the straight part, and bent as at c. When thus 
formed, it is ready for the welding heat, which is rather more difficult tO' 
obtain than any form of welding previously dealt with. ^ It requires close 
attention wdiils't in the fire. It will be found by practice that flat bars 
are always harder to weld than square or round ones. 

After heating, it is first placed on the beak of the anvil and vigorous 
blows are directed on to the scarfed part, when it is removed to the face 
of the anvil, and knocked down edgeways, and also on the inside at the 
point of the scarf, with the hand-hammer. When the weld is completed, 
the ring should be rounded on the beak- 




To make a solid mild steel ring of the same dimensions., a piece of 
in. square steel would be necessary. In order tO' make it the right 
size, it is requisite that the quantity of metal be calculated. This may 
be done as follows: — Ascertain the cubical contents of the ring and divide 
the product by the cross sectional area of the bar it is to be made from. 
If the required internal diameter be 5 in., then the solidity of the ring- 
will be equal to the product of the sum and difference of the internal and 
external diameters multiplied by the depth of the ring and 11-14 or .7854. 
This product, divided by squared, will be the theoretical length re- 
quired. But, in forging work, this quantity is not sufficient, because 
there is always a loss of material by heat and compression in, hammering, 
for which allowance must be made. This allowance is variable, according 
to number of heatings necessary ; but, in most cases, an addition of 5 
per cent, will suffice for mild steel, whilst 10 per cent, is requisite for 
iron forgings. On working out the equation, the length will be found 
to be yl; in. nearly. When the piece is cut off the bar, two marks should 
be made on it, each one being -| in. from the ends. 

Heat to bright red for the entire 
length, and then split with the hot 
chisel, care being taken to make 
the cut through the centre of' the 
bar lengthwise, and between tlie 
two marks before mentioned, so as 
to prevent having a thick and thiii 
side. In cutting anything of this 
description, the chisel should never 
be driven right through the piece 
from one side. The cut should 
be made about half-way through 
and then treated the same from 
the opposite side. After splitting, 
it is opened out to a rough 
49. OBLONG FRAME. shaped ring by up-ending it on the 



a. End seari'ed. 
corner bent, 
tor welding. 

the anvil, a 


b. First corner bent. c. Second 

d. Third corner bent, and ready 

e. Finished frame. 


anvil whilst the middle is, hot, 
and by striking the top. By heat- 


ing and beating out on the beak of 
correct circle will be formed. 


The bands on the nave of a wheel or the tyre are made by bending 
and welding. They are afterwards '‘shrunk, cm.” The iron for nave 
bands is now rolled thinner on one edge than the other, so that when the 
band is made the inside diameter will be larger on one side than the 
other, which will enable it to he driven on tightly. At the same time, 
there are many still made from the ordinary fiat bars and the'taper is 
given to the band in forging. 


When a band is to be shrunk on, it should be forged slightly smaller 
than the external diameter of the wheel or whatever it is intended for. 
If a band has to be shrunk on to wood, it would be made smaller than 
if it had to be shrunk on to iron, on account of wood being more com- 
pressible than iron, and also for the reason that wood becomes charred with 
the heat from the iron, and is thereby reduced in size. 


In agricultural machinery, there are a number of parts made of cast 
iron, Such as the cog and pulley, which are connected with its mechanism. 
Sometimes, as the result of accident, they are broken, and there 
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are occasions when the break can be repaired, by making a band of 
wrought iron and shrinking it on to the projecting boss of the wheel, 
together with patches of steel plate which can be cut out, fitted, drilled 
and riveted over some of the fractures. For making the ring for the boss 
of a wheel, square iron is usually the most suitable. In making a ring 
of round or square iron, the ends should be upset and bent and scarfed 
like a link. 

A square or oblong frame or band is sometimes required. One use 
that may be pointed out is that of a post which has split at the end ; 
another, the anvil block, which may split by the hammering on the anvil. 
A band made and shrunk on will prevent any further damage being done. 

The illustration, Fig. 49, should not be hard to follow, especially as 
instruction in bending a pole clip has been previously given. 

{To he continued.) 


THE OLIVE. 

L. Macdonald^ Horticulturist^ Dookie Agricultural College. 

{Continued from page 71 .) 

Budding and Grafting. 

It was pointed out in connexion with propagation that the olive does 
not come true from seed. Hence, it is necessaty to bud or graft seedling 
stock with selected varieties. Undesirable varieties may be worked over 
in the same manner. Either method of propagation, if carried out in 
the proper manner and at the right season, should be attended with good 
results. For general purposes, however, budding is considered the most 
suitable method of working. 

It is not intended here to give a detailed account of the operation of 
either budding or grafting, as in almost any work dealing with the pro- 
pagation of fruit trees such details will be found. However, as there 
are some few points of difference between the nature of the olive wood 
and its trentment, and that of many other fruit trees, it is thought advis- 
able to mention some of the more important points to observe in the work. 
Therefore, in carrying out the work of budding or grafting, it is 
important — 

1. To see that the sap layers of both scion and stock have as great a contact as 
possible. 

2. To use only scions and stocks that “ run ” well and on which the barks lifts- 
easily. 

3. To exclude the air from the wound as soon after the operation as possible by 
using some bandage. 

4. To remove the leaves from all scions shortly after cutting and keep moist 
until used. 

5. To see that the necessary tools are in good order, so that the work ma;- be 
carried out as quickly and cleanly as possible. 

6. To carry out the work at the right time. 




9 - SCIONS FOR TWIG AND AXILLARY BUDS. 

a, S'ciati for l>uds unpreimred; b. Same, prepare:!; c. Scion for axillary l)udi3, unprepared 
d. Same, prepared. 
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Spring is the most suitable time to carry out eitiier budding or grafting 
on the olive. Budding m.ay also take place again in late summer; but; 
unl/ess forced, such buds remain dormant over winter), and break into 
growth in the spring. Spring buds, on the other hand, break into growth 
straight away ; and, as they gain a good hold, the tops O'f the stock or 
branches are shortened back to concentrate the growth of the tree in the 
bud. 

Scions . — The same care should be exerci.sed in selecting olive scions, 
either for budding or grafting, as is taken with other trees. They should 
be obtained from the strongest and most prolific trees, and should be of 
well-matured, but not over-matured, wood and of a suitable size. A good 
method of obtaining suitable ones where little growth is made is to cut 
back some of the branches on a selected tree. This will cause the growth 
of vigorous wood. All leaves should be removed from the scions imme- 
diately after cutting to prevent evaporation of moisture, 
and they ought to be placed wdth their ends in water or 
kept moist in some other wmy until used. Upright 
W'Ood of good growth and sufficiently matured should 
be selected. 

Budding. — Quite a number of different forms of 
buddings are adopted in various places and some dif- 
ference of opinion exists among propagators as to 
which is the better method, also with regard to the 
removal of the wood from the buds. In budding 
the olive, the writer favours the removal of the wood, 
unless the stock is verv sappy or unless the buds are 
cut in such manner that only a thin film of \vood 
fibre is left adhering to the bud. The two chief forms 
of budding that are adopted and generally give ex- 
cellent results are — (i) twig buds ; (2) axillary buds. 

Twig Ends . — These are made from small shoots 
that are cut from the scions in the same manner as 
ordinary leaf or axillarv buds. They succeed best 
in spring. Some of the disadvantages in twig budding 
are that the right kind of twig is not always easily ob- 
tained. It often happens that these short twigs have 
only well developed fruit buds, not only at the axils 
of the leaves but also at the terminal point, and do 
not make the best stock. Hence, if is necessary to 
use some judgment in selecting only the right class of scion. i\Iore time 
is also needed in this form of budding, but if it is carried out in spring 
excellent results should be obtained. 

Axillary buds . — These are the common forms of buds used in the 
propagation of fruit trees generally. They are easily made and quickly 
inserted, and can be used with success, either in spring or late summer. 

Grafting.— This work is carried out in early spring just when the 
trees begin to make new growth. Many different forms of grafting may 
be adopted. For general puirposes, however, the tongue or whip graft 
and the cleft graft will be founcl suitable. 

The tongue or whip graft is used chiefly on young stock, or where the 
diameter of the stock is not great. It is found to be the niost satisfactory 
graft in such cases. 



10. TWIG BUD. 
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The cleft graft is used chiefly for working over old trees .or larger 
stock. When working with either of these grafts on stock of greater 
diameter than the scion, care should he taken to get as great a contact 
between the sap layer of one side of the scion and stock as possible. 
Also, materials should be at hand for bandaging up the wound to exclude 
the air and hold the scion firmly in position. Raffia, strips of waxed 
paper, or doth will be found suitable for this purpose. 

Two scions are usually put in each cleft in working O'Ver old trees ; if 
too many shpoits spring from them, they should be removed in the next 
season. A gteat many adventitious buds spring out on limbs that have 
been cut back for grafting — these should be thinned out so as not to inter- 
fere with the growth of the scions. 

Old trees may be successfully worked over, by heading down the top. 
When the strong young shoots develop they may be budded ; the iuids 
usually take better in the new growths. 

{JTo he Continued J) 


ORCHARD AND CARDEN NOTES. 


E. E. Pescott, Princifal, Horticiiltiiral School, Burnley. 

The Orchard, 

Green Manure. 

The benefits accruing from growing a. cover crop for green manure are 
everywhere recognised. The crop should be planted as 'soon as possible 
after the early autumn rains have prepared the ground for the plough. 
As the crop makes no growth in winter, and very little in the spring time — 
It being advisable to plough it in as early as possible in spring — it is ad- 
vantageous to get a good and abundant growth in the autumn. Conse- 
quently, the earlier the crop is planted, the greater the amount of herbage 
there will be for manurial purposes. 

The crop may be sown towards the end of February. A leguminous 
crop should be preferred before any other, owing to the amount of nitrogen 
which this class of plants contains. The sowing will need to be a plentiful 
one, as it is well to have a good dense growth. Field peas and tares or 
vetches are generally grown for the purpose. The partridge variety of 
the i^ld pea is coming into favour for this work. In some instances, the 
tick bean has also been used with good success. 

In ordinary orchard soils, it is often advisable to sow i cwt. each 
of bonedust and superphosphate per acre, to stimulate the crop into a 
quick and good growth. ^ 



10 Feb., 1912.] Orchard and Garden N otes. 


13^ 


Spraying. 

Another spraying for codlin moth will probably be required for the 
later varieties of apples and pears. The coolness of the present summer 
has not been favorable to the rapid development of this pest, and it has not 
been so prevalent during this season. 

A spray with nicotine solution or with a resin wash may now be given 
for either woolly aphis or bryobia mite, but only after the crop has been 
gathered. If these pests are not very prevalent, the spraying may be left 
until winter, when a good red oil emulsion, or a lime-sulphur spray may 
be given. 

Fumigation. 

Citrus and other evergreen trees that are attacked by scale insects 
should be freed from the scale at this time. Although spraying with such 
mixtures as resin compound, crude petroleum emulsion, and lime-sulphur 
emulsion, will do good work in keeping scale insects in check, the only 
effective means of complete eradication is by fumigation. The trees 
are enclosed in a tent that wall prevent the escape of any gas through its 
texture. The gas is generated inside the tent, and the tent is kept over the 
tree for a period of from half to three-quarters of an hour. The best 
remedy is hydrocyanic acid gas, which is generated by placing cyanide of 
potassium^ in a mixture of sulphuric acid and water. As both the cyanide 
and the gas are deadly poisons, every care should be exercised in using 
them. The operator must take care that not the slightest portion of the 
fumes is breathed. Fumigation should be carried out at nighttime, or on 
a cloudy day, and the foliage of the trees must be thoroughly dry. 

Young Trees. 

Young trees of the citrus family should now be making a good thrifty 
growth. The foliage should be glossy, and the general appearance should 
be a healthy one. Occasional light waterings, as well as a mulching of 
grass or of well rotted manure will be helpful to the trees. 

Young deciduous fruit trees will also benefit by having a manure mulch ; 
and, if it ha.s not been previously done, unnecessary growths in the centre 
of the tree should be removed. 


Budding. 

It is now a suitable time to carry out any required budding work. In 
budding, it is necessary that the bark shall run or open freely ; and, to do 
this, the tree must have a good sap flow at the time of performing the 
operation. If such does not occur, the trees to be worked, or the stocks, 
should be given a good watering, and the budding deferred for a day or 
two. Full instructions for budding were given in Mr. Cole’s articles on 
the Propagation of Fruit Trees in the September and October, 1911, 
Journals. 

Cultivation and General Work. 

Guava trees have just finished flowering, and a good watering will be 
of benefit to them. Persimmon and loquat trees may also be watered to 
their advantage. 

The soil should be kept loose and well worked between the trees, espe- 
cially if the weather be at all hot. The surface must also be well worked 
after every irrigation. 
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Vegetable Garden. 

Celery crops will now be a prominent feature in the vegetable section. 
The seed may be spwn from January to March, and succession plantings 
should be carried out occasionally during those months. The growth 
of celery should be quick; a fair supply of water, and a good rich loose 
soil are helpful to its growth. The plants should be earthed up as they 
make growth. 

Ample water will now be required in the vegetable garden. The sur- 
face should be kept well hoed and mulchings of manure should be given 
wherever possible. 

Cabbage, carrot, turnip, radish, lettuce, peas, cauliflower, &c. seeds 
may now all be sown ; and young plants from any seed beds may be 
planted out. 


Flower Garden. 

Ample waterings and sprayings, with subsequent cultivation, will be 
helpful in hot, dry or windy weather. 

Weak plants, herbaceous plants, and surface rooting plants will be 
greatly benefited by a cool and nutritious mulch. Old stable manure will 
be helpful. 

Dahlias may be mulched and disbudded, thinning out the weak and use- 
less shoots. Where sufficiently advanced, chrysanthemums may be dis- 
budded. Stake all tall growing plants to prevent any damage from winds 
or from their own weight. 

All -old flower heads, and weak wood may now be removed from the 
rose bushes. They should then be well watered, so as toi induce good 
growth for the autumn blooms. They may be fed towards the end of 
the month. 

Flowering trees and shrubs that have passed their blossom time should 
be pruned and thinned out freely. 

A few bulbs may be planted for early blooming ; also prepare beds 
for the main planting next month. 
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Re7nhiders for March, 




reminders for MARCH- 

LtVE STOCK. 

Horses. — Feed as advised last month. Those in poor condition should be “ fed 
up ’’ in anticipation of winter. 

Cattle. — Feed as last month. Where grass is plentiful, cattle can be profitably 
bought this month. Secure heifers to calve in autumn to replenish the herd. Old 
cows in good condition should be sold. Cows not in calf should also be sold; 
otherwise they will come in next season too late to be profitable. Only exceptional 
cows, and those required for town milk supply, should be served between now and 
July. 

Pigs. — Feed as last month. Breeding sows should be served; the young pigs 
will sell well in early spring when milk is plentiful. Fatten stores for winter 
curing. Weaners should not be allowed to go back; if markets are favourable, 
may be sold as porkers when ready. 

Sheep. — Merino and fine comeback breeding ewes should be kept strong for 
lambing. Crutch those most woolly and clear their eyes. Rams should not be 
running with merino or fine comeback ewes at this time. Pure British ewes and 
ver}." coarse crossbreds are onlv properly in season now. If possible, spell a 
paddock from now, to draft ewes with lambs into during April. 

Poultry. — Cull out the drones and get rid of surplus cockerels. Keep forward 
pullets well fed — eggs are rising in value. Repairs to houses should be done this 
month. Thoroughly cleanse all houses and pens. Spray ground and houses with 
a 5 per cent, solution of crude carbolic acid, to which should be added a little 
lime — this will act as a safeguard against chicken po.x ; burn all refuse and old 
feathers. Provide a liberal supply of green food. Add a small quantity of sulphur 
to mash ; also, for each moulting hen, add a teaspoonfiil of linseed to the morning 
mash. Use tonic in water, w’hich should be kept in cool shady spot. 


CULTIVATION. 

Farm. — ^\Vork fallow where possible for autumn sowing of cereals. Sow winter 
fodder crops, such as rye, barley, and vetches. Prepare land for lucerne plots for 
autumn seeding. Make silage of maize and other crops for winter use. 

ORCH.'VRD. — Prepare new land for planting ; plough deeply and sub-soil ; leave 
surface rough. Plant out strawberries after first rain. Plant crops for green 
manure. Continue to fight the Codlin Moth. 

Veget.\ble Garden. — Prepare ground for winter crops. Plant out seedlings in 
moist soil. Sow cabbage, cauliflower, lettuce, early peas, sw'cde turnip, beet, 
carrot, radish, and early onions. 

Flower Garden. — Cultivate and water. Feed dahlias, chrysanthemums, and 
roses. Plant out shrubs, trees, and all kinds of bulbs. Sow hardy annuals. Plant 
geranium and pelargonium cuttings. Spray for Aphis, Red Spider, and Mildew, 

Viney.\rd. — Select scions, if not done last month. Where ripening is difficult, 
assist by removing basal leaves .only, as soon as berries cliange colour. This 
is the month for drying currants, sultanas, and gordos (Lexias and Clusters). Do 
not pick before grapes are properly ripe. For instructions for packing grapes for 
export, apply to Department, Shipments should be made in March and early 
April. 

Cellars . — Vintage month. For light dry wines, pick as soon as grapes are ripe; 
do not wmit for over-maturity, as is so often done. Pay attention to acidity ; correct 
same if necessary with tartaric acid or late grapes. Acidimeter supplied by Depart- 
ment ; price, 3s. 6d, Sulphiting and the use of pure yeasts are strongly recom- 
mended, as they insure production of sound wine; further information supplied on 
application. 
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STATiSTTCS. 


Eaiiifall in Victoria.— Fourih Quarter, 1911. 


Table showing average amount of rainfall in each of the 26 Basins or Eegions con- 
stituting the State of Victoria for each month and the year, with the corre- 
sponding monthly and quarterly averages for each Basin, deduced from all available 
records to date. 


1 

October. 

! 

Dvoveniber. j 

i 

December. 

Ve; 

ir. 

Basin or District. 

3 i 
5 ! 
3 

Average. 

Amount. 

.i3 

be 

eS 

(U 

> 

Amount. 

(D 

> 

Amount, 

d 

br 

ci 

4. 

(U 

> 

< 


points. 

points. 

points. 

points. 

points. 

points. 

points. 

points. 

Glenelg and Wannon Rivers 

170 

287 

26 

188 

:114 

145 

510 

620 

Fibzroy, Eumeralla, and Merri 

242 

290 

29 

193 

33:4 

156 

604 

639 

Rivers 







528 

603 

Hopkins River and Mount 
Emu Creek 

148 

251 

25 

193 

355 

)o9 







568 


Mount Elephant and Lake 

167 

243 

30 

191 

371 

157 

591 

Gorangamite 







769 

805 

Cape Otway Forest 

2:13 

345 

97 

238 

429 

222 

M’jorabool and Barwon Rivers 

156 

247 

46 

196 

418 

185 

615 

628 

W erribee and Saltwater Rivers 

15:1 

242 

95 

193 

386 

215 

634 

650 

Yarra River and Dandenong 

270 

.33S 

157 

269 

497 

320 

924 

927 

Creek 









Koo-wee-riip Swamp 

190 

346 

79 

253 

536 

267 

811 

866 

South Gippsland 

211 

386 

120 

264 

469 

.321 

800 

971 

Latrobe and Thomson Rivers 

278 

365 

104 

26.5 

591 

305 

973 

1 935 

Macallister and Avon Rivers 

134 

233 

T21 

187 

264 

1 270 

519 

690 

Mitchell River 

82 

284 

159 

200 

296 

I 247 

537 

731 

Tambo and Nicholson Rivers 

120 

300 

141 

ISO 

340 

1 279 

601 

759 

Snowy River 

197 

354 

114 

209 

353 

279 

664 

842 

Murray River 

34 

IS:^ 

77 

137 

185 

141 

296 

461 

Mitta Mitta and Kiewa Rivers 

103 

: 336 

170 

256 

419 

239 

692 

831 

Ovens River 

112 

! 337 

92 

235 

317 

230 

521 

802 

Goulburn River 

91 

242 

35 

181 

213 

i 175 

339 

598 

Campaspe River 

77 

1 207 

13 

169 

210 

1 175 

300 

551 

Loddon River 

52 

! 170 

15 

142 

222 

T20 

289 

432 

Avon and Richardson Rivers 

54 

! 145 

; 7 

123 

188 

j 87 

249 

355 

Avoca River 

58 

152 

10 

129 

179 

108 

247 

389 

Eastern Wimmera ... 

61 

: 201 

16 

161 

311 

113 

388 

475 

W estern Wimmera ... 

71 

i 199 

4 

142 

257 

82 

332 

423 

Mai lee District 

j 32 

1 121 

21 

96 

144 

80 

197 

297 

The whole State ... 

: 109 

i 234 

55 

172 

283 

i 166 

447 

572 


TOO points 1 inch. 


10th January, 1912. 


H. A. HUNT, 
Commonwealth M eieorologut 
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Fruit, Bulbs, Plants, Grain, &c. 


Goods. 

Imports. 

Exports. 

Goods. 

Imports. 

Exports. 

1 Inter- 
State. 

Oversea. 

Oversea. 

Inter- 

State. 

Oversea. 

Oversea. 

Apples ... 

7,150 

Ill 

100 

Linseed 

— 

146 



Apples, Custard ,. 

2 

— 

— 

Loquats 

3 


— 

Apricots... 

— 

— 

181 

Logs 

1,967 

18,655 

— 

Bananas, bunches . 

24,639 

81,903 

— 

.Mace 

— 

99 

— 

Bananas, cases 

3,992 

25,175 

— ' 

Maize 

449 

728 

— 

Barley ... 

i 19,282 

22,702 


Melons ... 

136 

— 


Beans 

37 

317 

— 

Nutmegs 

— 

285 

— 

Bulbs 

i 1 

261 

— ; 

Nuts 

103 

2,102 

— 

Cherries... 

: 1,019 

„ 

3,064 

Oats 

3,856 

6 

_ 

Chillies ... 

1 

64 

__ 

Oranges ... 

112,315 

2,134 

3,127 

Cocoa beans 

— 

1,272 

— 

Passion ... 

275 

— 

__ 

Cocoanuts 

I — 

315 

— 

Paw Paws 

14 

13 

— 

Coffee beans 

i — 

506 


Peaches ... ... 

28 

_ 

118 

Copra 

_ 

76 


Pepper ... ... 

_ 

197 

— 

Cucumbers 

‘ 10,973 

— 

20 

Peas, dried 

1,577 

3 

— 

Currants, black . . . 

1 1 

— 

— 

Pineapples 

17,242 

217 

381 

Dates 

— 

13,734 

_ 

Plants ... 

101 I 

274 

26 

Figs 

— ' 

780 

— 

Plums ... ... 

— ^ 


312 

Fruit- 




Potatoes 

5 

— 

-- 

Canned 

— : 

— 

4,303 

Rice ... ... 1 

6,670 

^ 9,337 

— 

Dried 

__ 

3,013 

652 

Seeds 

477 

: 4,378 

— 

Mixed 

69 

IS 

— , 

Spice 

— 

1 177 

— 

Crapes ... 


— 

— 1 

Strawberries ... i 

1 

— i 

— 

Green ginger 

— i 

87 

— 

Tomatoes 

4,649 

18 

85 

Hops 

— i 

224 

- 

Vegetables 

1 7,681 

482 

— 

Jams, Sauces, &c.. ,. 

; — ! 

— 

1,377 

Wheat. Grain, &c. 

1 1,336 

1 14 

— 

Lemons 

1 2,817 1 

1,697 

: 1,948 

Y ams 

1 36 

1 — : 

— 

Totals 

' 69,984 ; 

152,255 

11,645 1 

Grand Totals . . . 

' 228,905 ' 

! 

191,520 

15,044 


Total number of packages inspected for quarter ending 31st December, 1911 = 436,089. 


E. MEEKIISTG, Senior FruU Inspector. 


Perishable and Frozen Produce. 


Description of Produce. 

Exports from State 
(Oversea). 

Deliveries from 
Government Cool Stores 

Quarter ended 
31.12.1911. 

Quarter ended 
■ 31.12.1910. 

Quarter ended 
31.12.1911. 

Quarter ended 
31.12.1910. 

Butter 

lbs. 

24,450,852 

25,253,752 

24,917,984 

19,941,600 

Milk and Cream 

... cases 

2,930 

801 

51 

80 

Cheese 

lbs. 

15,480 

264,840 

500 

255,172 

flam and Bacon 

ft 

62,500 

46,560 



Poultry 

bead 

5,310 

9,879 

4,759 

'^489 

Eggs... 

... dozen 


30 

600 

3,811 

Mutton and Lamb 

carcases 

1,118,555 

998,883 

66,454 

113,287 

Beef ... 

quarters 

5,457 

i 2,759 



Veal... 

carcases 

935 

1,468 

79 

‘'343 

Pork... 

... „ _ j 

1,491 

1,078 

858i 

851 

Rabbits and Hares 

pairs i 

159,450 

5,490 

11,763 

3,804 

Sundries 

lbs. 



52,365 

80,296 


K. CROWE, Superintendent of ExporU. 
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VICTORIAN ECG-LAVma COxMPETITION, 1911-12, 

CONDUCTED AT BURNLEY HORTICULTURAL SCHOOL 


{Continued- from -page 6j.) 


H. V. Hawhins, Poultry Expert. 


No, 

of 

Fen. 

Breed. 

Name of Owner. 

Eggs Laid 

April to 
Nov. 

during Co 

Dec. 

upetilioii. 

Total to 
Date (9 
months). 

Position in 
Competi- 
tion. 

12 

White Leghorn 

W. G. Swift 

1,091 

153 

1,243 

1 

31 


it. W. Pope 

1,06? 

143 

1 ,205 

2 

40 


A. J. Cosh (S.A.) . . 

1,045 

131 

1,176 

3 

20 


E. McKenzie 

960 

148 

1,108 

4 

33 


Eange Poultry Farm 

956 

134 

1,090 

5 



(Qld.) 





37 

jj 

E. Waldou 

933 

141 

1,074 

6 

18 

>? 

S. Bruiidrett 

896 

114 

1 ,010 

7 

39 

)5 

A.W. Hall . . 

839 

150 

989 

8 

13 

Black Orpington .. 

D. Fisher . . 

853 

121 

974 

9 

21 

White Leghorn 

E.. L. Appleford 

844 

128 

972 

10 

46 

Minorca 

G, W. Chalmers 

850 

95 

945 

11 

65 

White Leghorn 

W. G. McLister 

822 

115 

937 

12 

25 

s> 

B. Mitchell 

829 

102 

931 

13 

38 

>J 

Mrs. C. R. Smee 

800 

130 

930 

14 

10 

Black Orpington . . 

H. A. Langdon 

796 

118 

914 

15 

9 

White Leghorn 

J, O’Loughlin 

791 

121 

912 

16 

49 


W. J. Thornton 

775 

135 

910 

17 

32 

Silver Wyandotte . . 

Mrs. M. A. Jones 

797 

111 

908 

18 

44 

Black Orpington . . 

T, S. Goodisson 

814 

93 

907 

19 

24 

White Leghorn 

F. Hannaford 

769 

137 

906 

20 

1 


A. Brebner 

776 

1.5 

901 

21 



E. P. Nash 

761 

138 

899 


28 


J. Campbell 

763 

136 

899 


3 

)* 

K. Gleghorn 

768 

129 

897 

i 24 

36 

• * 

F. A. Sillitoe 

780 

117 

897 


50 


C. H. Busst 

755 

136 

891 

26 

19 

i> 

A. Jaques 

752 

132 

884 

27 

5 

39 

L. G. Payne 

743 

127 

870 

28 

45 


T. Kempster 

732 

136 

868 


67 


C. L. Sharman 

775 

93 

868 


47 

Black Orpington . . 

C.W. Spencer (N.S.W.) 

729 

135 

864 

\ QJ 

22 

P. S, "Wood 

746 

118 

864 


62 

White Leghorn 

P. Hod.son - . 

712 

143 

855 

33 

4 

Golden Wyandotte 

H. Bell 

748 

102 

850 

34 

57 

White Legliorn 

G. E. Edwards 

703 

145 

848 

35 

8 

.1 • • 

T. W. Goto 

718 

127 

845 

36 

66 

Wliite Wyandotte 

J. E. Bradley 

759 

85 

844 

37 

65 

White Leghorn 

H. Hammill (N.S.W.) 

733 

107 * 

840 

38 

11 

Brown Leghorn 

F. Soncum 

697 

139 

836 

39 

59 

White Leghorn 

W. H. Dunlop 

70S 

122 

830 

40 

27 

i> 

Hill and Luckraan . . 

728 

101 

829 

41 

51 

39 

J. W. McArthur 

727 

100 

827 

42 

60 

19 

J. J. Harrington 

703 

113 

816 

43 

43 

99 

W. B. Crellin 

700 

115 

815 

44 

63 

Black Orpington . . 

A, J. Treacy 

727 i 

80 

807 

45 

53 

White Leghorn 

A. Stringer 

686 

113 

799 

46 

41 

EaveroUes 

Morgan and Watson.. 

688 

108 

796 

47 

58 

K. Courtenay 

702 

93 

795 

48 

52 

White Leghorn 

W, J. McKeddie 

676 

106 

782 

49 

42 

White Orpington . . 

P. Mitchell 

678 

97 

776 

50 

30 

Black Orpington . . 

Rodgers Bros. 

666 

96 

762 

51 

6 

Silver Wyandotte . . 

Mrs. H. J. Richards 

662 

97 

759 

52 

85 

White Leghorn 

J. H. Brain 

631 

1£1 

752 

53 

34 

»> 

B, Dettman 

630 

121 

751 

54 

7 

)» 

H. Stevenson 

620 

123 

743 

55 

64 

»> 

J. D. Read 

592 

146 

738 

66 

26 

,, 

P. H. Seymour 

618 

115 

728 

57 

54 

,, 

F. Hodges 

621 1 

89 

710 

58 

16 

Silver Wyandotte . . 

Miss A. Cottam 

619 

87 

706 

59 

66 

White Leghorn . . 

Mrs. C. Thompson . . 

568 

124 

692 

60 

23 

Golde 1 Wyandotte 

G. E. Browm 

599 

84 

683 

61 

61 

Silver Wyandotte. - 

J. Reade . . 

543 

108 

651 

62 

17 

Wliite Leghorn . . 

W. J. Eckershall 

586 

88 

624 

63 

14 

Black Orpington . . 

W. J. Macauley 

521 

74 

595 

64 

15 

Minorca 

H. R. McChesney . , 

456 

83 

539 

65 

43 


G. James . . 

346 

87 

433 

66 




48,618 

7,680 

56,298 
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THE BEET SUGAR mDlISTRY AND CLOSER 
SETTLEMENT. 

/-Jar/'v T. Easterby^ General Manager Mafra Sugar Factory. 

Historical. 

The hue building which is depicted on the front cc\-er of the Journal in 
which this article appears was erected by the iMaffra Beet Sugar Company 
in 1897-8, and cost for machinery and plant some ^£^0,000. This com- 
pany was subsidized by the Metorian Government to the extent of £^2 for 
every subscribed by shareholders. They carried on operations for two 
seasons. 

Due to a number of adverse conditions, which are within the memory 
of most people, the factory was closed after the second campaign, and the 
Government entered into possession as mortgagee. The adverse conditions 
referred to exist no longer, and beet growing, which was then totally new 
to farmers, has ])ecome quite a familiar operation owing to the efforts of 
the Government during the interval 1900 to 1909 in inducing farmers to 
carry out experiments. For the best crops of beet a series of prizes has 
bmi offered each year. 

In 1909 it was, upon the advice of Dr. iMaxweli, the eminent sugar 
expert, decided to re-open the ^laffra Factory in a purely experimental 
way in order that it might be demonstrated: — 

Firstly — That beets could be grown commercially and prciitably 
by farmers, and, 

Secondly’ — That a standard marketable sugar could be produced, 
which would compare favorably with the best manufactured 
in the Commonwealth. 

The details of securing the necessary acreage, to make a trial run 
worth while, were put into the hands of Mr, F. E. Lee. who. oricinallv 
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an officer of the old Beet Company, had for many years been associated 
with the industry and with the carrying? out of the field experiments. To 
his enthusiasm and belief in the ultimate success of the industry must be 
credited the fact that sufficient growers were found to justify the re-open- 
ing. Upon Mr. Lee’s relinquishing this work, to take up a position on 
the Closer Settlement Board, the writer relieved him of the out-door man- 
agement in connexion with the scheme. The next step was the selection 



of a capable factory manager, and here the Government were fortunate in 
securing the services of one of America’s most prominent Beet-sugar men, 
l\ir. G. S. Dyer, whose family has been most honorably connected with 
the Beet Industry in America ever since its inception. 

The first campaign under the auspices of the Government was started 
in April, 1911, and despite many initial difficulties, it has successfully 
proved that which it was intended to do. ^lanv of the croi')s realized 


MAFFRA sugar BEET FACTORY — BEET BINS. 
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a very handsome profit after paying all expenses, and it v^as cleariy shown 
tl'iat beet-growing could 1;)e made a most successful industry. The sugar 
produced tvas of the finest quality, notwithstanding the fact that the 
machinery had been lying idle for twelve years and that a totally inex- 
perienced and raw crew were operating in the factory. When placed on 
the market it commanded the highest market rates for first-class sugar. 
The success of this experimental campaign was considered so satisfa' tory 
that the Go\'erument decided to continue operations and build up the 
Beet-sugar industry in Victoria upon a sound foundation. 

Present Development. 

Those fanners who had made a financial success of beet growing with 
few exceptions replanted on a larger scale for this year, notable increases 
being from 5 to 17 acres, 2 to 10 acres. 5 to 9 acres, 18 to 28 acres, 
and so on. But beyond this, relatively few of the farmers surrounding 
the Maffra F actory have undertaken to grcnv beets. The majority ot 
them are successfui dairymen and graziers rather than cultivators of the 
soil, and, as they can make money at these pursuits, they have hitherto not 
given the question of growing beet a great deal of attention. 

However, it was clear that a larger acreage must be secured in crdei 
to provide more beet for the factory than in the previous year, and that 
this securing of area and larger supply of beets must be progressive until 
the full capacity of the IMaffra Factory (.40,000 tons of beets) was reached. 

I’his will neces.-uarily occupy some two or three years, for farmers 
generally will only come in by degrees, and when they see that other 
people can make good money from beet-growing. This year large num- 
bers of persons are beginning to recognise the advantage they derive as 
beet-growers from being able to obtain supplies of pulp as fodder for their 
tows and pigs. This aspect of the question will be dealt with at a later 
stage. 

In addition to the Maffra District, other parts of Victoria have this 
year laeen given an cpportimity of demonstrating whether beet-root growing 
is suitable to their localities. In Gippsland itself lieet is being grown 
from Bairnsdale to Nar-nar-giaon. 

Experimental half acres have also been planted at Rochester, Eamawni, 
Shepparton, Cblac, Bacchus Marsh, Portland, &c., &;c. Upon the irri- 
gation areas in the North beet-root can undoubtedly be made a profitable 
crop, and one which the settlers would be keen to cultivate, because the} 
know it has an assured market value. 

Seeing that beet growing will not be taken up by the farmers of 
the Maffra and surrounding districts upon a large scale immediately, the 
Victorian Government, recognising clearly the value of the Sugar-beet 
industry as an important a.sset to the country, determined to make this 
question in some respects a closer settlement one. A tide of immigra- 
tion is now setting in to our shores, and it is necessary that new settlers 
should have a staple payable crop to engage upon. What better crop 
could there be than sugar-beet, with its sure and certain market, its big 
money returns, and its by-products of pulp, tops, and molasses, to assist 
the dairying business? Therefore in suitable localities the growth of beet 
is to be bound up with closer settlement. 
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Closer Settlement — Boisdale Estate. 

The first move in the above direction was the purchase of some 2,500 
acres, portion of the well-known Boisdale Estate, one of the finest areas 
in Victoria. The land was'^-bought in two sections, the first subdivision 
consisting of 785 acres, loeing divided into 18 blocks. These were thrown 
open to settlers in August, 1911, and were immediately applied for. The 
second subdivision waas bought a little later, and was not ready for settle- 
ment till September, 1911. This consisted of 1,728 acres, and was 
divided into 39 allotments. Of these, 26 blocks have been taken up, 6 
of the remaining blocks are still open to applicants, while 7 blocks are 
held by the Department of Agriculture for the pre.sent, for the purpose 
of growing beet -root and assisting to nrake up the supply to the factory. 
The land thus made available was intended for combined beet and dairv 



CORA LYNN BEET CROP, BUNYIP DiSTRICI. 


f.:T Tiling. The soil is a rich alluvial deposit and is several feet in depth. 
Blocks vary from 40 to 60 acres. 

The Boisdale purchase promising so well, another purchase of 8,000 
acres of the far-famed Kilmany Park was made in the spring. This estate 
has now been subdivided and made available for settlement in blocks of 
from 60 acres upwards. Particulars concerning the settlement of this estate 
are given at the end of this article. 

The first fact that strikes an intending settler applying for land at 
Boisdale is that there is no pioneering work to be done. Here is no 
necessity to wrest with the axe a hard-won home from the giant forest or 
the tangled scrub; he can set himself, his family and household goods, 
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-down in the midst of a well-ordered community with most of the adjuncts 
of civilization. A well-equipped Butter and Cheese Factory is upon the 
Estate, to which settlers can sell their milk. 

State School, Public Hall, Post Office, and Railway Station are all 
■within easy distance of settlers, while the roads are good, and a plentiful 



BOISDALE CHEESE AND BUTTER FACTORY. 



STATE SCIIOOli. PUBLIC HALL* 

BOISDALE. 


■supply of water is easily obtained by sinking from 15 to 25 feet. M^ny 
■of the blocks are also well watered by billabongs. The River Avon 
bounds the property on the East, while the loftv Australian Alps lend 



The man with a family, however, requires something better than this^ 
and the Closer Settlement Board accordingly erect a house of the follow- 
ing type 'w 



settler's house — FOUR ROOMS. 


for which easy terms are given in the shape of annual repayments spread, 
over a series of years. The settler generally builds his own outbuildings, 
such as stables and cowsheds. 

The houses originally upon portion of the Estate are also utilized^ 
some of the best of these being built of brick, forming most substantial 
homesteads with necessary silos, milking sheds, stables. 8zc. 
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Beet Growing and Dairying at Boisdale, 
la Older to^ provide that beet-root growing should be made part an,l 
parcel of the scheme of Closer Settlement at Boisdale the following clause 
was inserted in the terms and conditions of purchase: — 

Fox a period of at least ten years, unless remission is given b\ 
the Agricultural Department, a minimum area of 10 acres shall 
be utilized for beet culture each year, the cultivation of the crop 
to be carried out to the satisfaction of the Agricultural Depart- 
ment. A system of three-course rotation to be follo'wed {i.e., the 
10 acres under beet in any year shall not be put under beet again 
until the third year following) unless remission of this condition 
be approved by the Agricultural Department, and the whole result- 
ing crop of manufacturable beet shall be supplied to the Maffra 
Factory, which will pay for same at a rate per ton of topped 
clean roots delivered at the factory, such rate to be determined bv 
the Factory Manager from year to year during the ten years or 
until this condition is remitted, which may be done at any time bv 
the Board. At the present time per ton is being paid for beet 
roots. 



A BOISDALE BEET AND DAIRY HOMESTEAD. 


As the blocks were only taken up between August and October, it 
was necessary for the Department to at once prepare the 10 acres of 
ground upon each settler’s block so that beet-growing could be immedi- 
ately put in hand for the present campaign. Accordingly the land was 
ploughed, rolled,, harrowed, and seeded, in most cases in advance of 
settlement, each successful applicant taking over liis beet plot upon 
arrival. Owing to the fact that the Government did not obtain posses- 
sion of the land until late in the year, no autumn fallowing, which is very 
advisable, could he carried out, but omitting this, the land generally was 
put into as good a condition for seeding as the circumstances 'would per- 
mit. For next season, however, the whole of the preliminary cultiva- 
tion for beet-root should be properly carried out. While the beet crops 
throughout the District are upon the lighter side this year, partly on 
.account that sowing was a little late and partly owing to the season, it 
is evident that given right treatment the Boisdale soils can be made to 



144 


Journal of Agriculture i Victoria. [lo March, 19 



'J ... , 


" 4: 


^pw»i| 

At s, "‘■f / ‘ ^ • 


fiZ 


raebijrn's beet crop, boisdale ( 1912 ), 


10 March, 1912.] 


Beet Sugar Industry. 


145 


produce heavy yields of beet. The following two photographs are of 
Messrs. Raeburn and Bedggood>'s crops, which are equal to any in the 
Maffra District and are superior to the majority. 



MR. BEDGGOOd’s beet CROP, BOISDALE (1912). 


The first subdivision of the Estate was prepared and seeded first, and 
had, on the whole, better preparation in the shape of ploughing and sub- 
soiling. Good crops, however, are also to be found upon the second sub- 
division, as the following photograph will show : — 




MR. HARVEY ’S DAIRY HERD, BOISDALE. 


Dairying is being carried on simultaneously with the growing of beet^ 
and excellent returns are being secured by settlers from the sale of their 
milk and cream to the Boisdale Butter Factory. Mr. Trevor Harvey, 
one of the Boisdale settlers, has a herd of dairy cows which are mostly 
of the Jersey type. 



RED DANISH BULL, CLAUDIUS. 

Placed b.r the Go^'er^lmenfe for the mt of settlers at-Eoisdalet 
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Mr. Harvey weighs all his milic and cream, and keeps a tabulated 
lecord of the yield of each cow. He has also a miniature chemical 

laboratory, and makes his own tests. He is thus enabled to know exactly 
what he is doing and what progress he is making. His milking sheds and 
.general surroundings are the most advanced of the new beet farms on Bois- 
dale. 

The following figures, supplied by some of the settlers, show that a 
good living can be made by dairying on the small area that each man 
holds: — 

Settler. 

Xo- of Cows, 

Monthly Returns, 



£ 8 . d. 

A. 

11 

21 0 0 

B 

14 

20 0 0 

C. 

11 

19 8 0 

D. 

12 

18 0 0 

E.* .. 

10 

14 0 0 

F. 

12 

18 0 0 

G.f ■ • . 

28 

32 0 0 

H. 

14 

21 0 0 

I 

17 

IS 0 0 

J. 

12 

10 0 0 

K. 

13 

18 0 0 

L 

16 

21 0 0 

M. 

21 

18 0 0 

N 

12 

16 0 0 

0 

9 

12 0 0 

1 


* Six of these are two-year-old heifers, 
t Two blocks. 


The Department has a number of Red Polled and Danish cattle 
.at Boisdale, which are being retained to form the nucleus of a dairy herd 
on one of the State experimental farms. 

Lucerne grows exceptionally well, and many settlers have had three 
fine cuttings recently. 

Beet Growing tor next Season. 

Farmers who intend growing beet for next season (1913) are strongly 
advised to get their land fallowed as early as possible-~-not later than in 
the Autumn, so* that the final ploughing and subsciling and the working 
up of the seed-bed can be carried out just prior to sowing. 

Sowing should invariably be done in August, and early thinning is an 
immense advantage, fully 25 per cent, greater yield being secured by 
carrying out this important act in the cultivation of the crop at the tight 
time, viz.: — upon the appearance of the fourth leaf. Farmers generally 
this year were too late, both with sowing and thinniiig, and the yields 
would have been much more satisfactory had both these- operations been 
carried out at the proper time. Cultivation is now particular fv easy with 
the special beet cultivators imported from America by the Department, 
and which are lent free to farmers under conditions which are ascertain- 
able at the Sugar Factory. 
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Never plant more than three-quarters of an inch deep in the early 
part of the season, and from three-quarters to one inch in the latter 2)art 
of the season. 



BREAKING UP LAND FOR BEET AT BOISDALE. 


Plant the beets in rows never more than 18 inches apart and 
thin out to 8 inches between the plants in a row, unless the land is 



CULTIVATOR FOR BEET. 


very rich, when the beets can be left 6 inches apart, so as to control 
the size of the plant. 
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In thinning, always select and leave the strongest, healthiest, and 
most uniform; sized plants. Great care should be taken to leave the 
young plant in as gaad a condition as possible by placing a little earth 
around the root, so that it cannot fall down nor get sunburned. 

Start your cultivator as scon as the beets are well through the 
ground, so as to keep the weeds from starting. Cultivate often, par- 
ticularly after every rain, always leaving the surface level and never 
hilling or ridging up the beets. 

The beet is one of the best crops to give profitable returns in pro- 
portion to the care and attention bestowed on it. Various imipoitant 
points are: — Secure a good stand by using plenty of seed and properly 
preparing the soil ; thin properly when the young beet has reached the 
proper size; avoid thinning out too far apart in the rows; maintain a 
good state of cultivation. 

The proper time to thin is upon the marked appearance of the third 
or fourth leaf. The secret of raising beets cheaply and of good yield 
and quality is — -keep a clean field. 

On the Value of Beet Pulp as Cattle Fodder. 

An important feature of the beet-sugar industry is the supply of pulp 
which it returns to the farmer. This beet-pulp forms a valuable stock 
food, and the testimony of farmers and others entitled to speak upon the 
subject will be read with interest. 

The United States Secretary for Agriculture states : — 

“In order to get the benefit of beets as a rotator and to get the pulp to feed 
to his cows the farmer could actually afford to furnish to the factory the sugar 
from his beets free, and then would be only selling the air — for the sugar in beets 
comes wholly from the air.” 

I take the following from a recent article in the American Sugar 
Industry relative to the value of beet pulp as a stock feed : — 

Sugar beets will yield from fifteen to twenty tons per acre. About 
two-thirds of this will be returned as pulp The tops make additional 
feed. The dry matter contained in ,a pound of beet pulp is about equal to 
the dry matter in an equal amount of ordinary roots, such as mangels. 
It has been found that one pound of corn is equal tO' eight pounds of wet 
beet pulp when Fattening lambs. Beet-pulp, either wet or dry, constitutes 
an important addition to the list of feeds that the dairyman may feed to 
his cows.” 

Experiments in feeding both wet and dried pulp have loeen carried 
on at some of the stations. The Utah Station found that horses will 
eat as high as twenty pounds of wet pulp daily Combined with oats 
and lucerne, 9.5 pounds of the wet pulp were found equal to 1.5 pounds 
of oats. At this rate, with oats at two shillings a bushel, wet beet pulp 
is worth' about sixteen shillings a ton. Nine pounds of vret pulp were 
equal in feeding value to 2.8 pounds of lucerne. If lucerne is worth 
10s. a ton, then pulp is worth nearly sixteen shillings.” 

Some Experiences with Wet Pulp. 

Interesting as may be the experimental work, the experience of some 
of the farmers who have been using the feed carries much weight, the 
following statements are from men who have been feeding wet pulp : — 

No. I.- — I cannot speak too highly of the feeding value of sugar-beet 
pulp for cattle. I have had nothing but excellent results from feeding it to 
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my live stock. My cows have increased their flow of milk one-third 
through feeding the wet pulp. Young live stock will .get fat on it.’’ 

No. 2. — “ I am very much satisfied with wet beet pulp as a cattle food. 
My cows gave an increase in the flow of milk when fed with the pulp. To 
the best of my knowledge I think it is worth about per ton.” 

No. 3. — Sugar-beet pulp is another good feed for milch cows, I am 
sorry that I cannot get another carload at the present time. With the pre- 
sent prices of feed, I think sugar-beet pulp is worth about sixteen shillings 
per ton. It made a difference of from fifty to sixty pounds of milk in 
one day when I quit feeding it. I earnestly recommend the feevling of 
beet pulp to dairy cows.” 

Some Experiences with Beet Pulp in the Maffka District. 

*^‘1 am feeding my cows solely on beet pulp. I cart it out in the 
paddock, and distribute it in small heaps on the grass, allowing about 
a heap of 80 lbs. per day to each cow, and find they waste very little. I 
iim milking 65 cows, and since I have been using pulp the milk supply has 
increased from 113 gallons to 140 gallons a day, or slightly under half 
a gallon per cow. 1 consider beet pulp is e(]ual to green oats for winter 
feeding — in fact 1 proved it sO' when the factory was working last jMay, 
and I have also proved it tO' be as good as millet for this time of the year 
(Summer),, and consider these two crops to be the best milking fodder in 
their respective seasons. I have never used lucerne or bran to* any extent 
and therefore cannot compare them, but I consider it far ahead of green 
maize. I think that pulp would give even better results by the use of oaten 
hay or chaff with it.” W. /. Dwyer, Maffra. 

'‘Re the value of beet pulp as fodder for milch cows,. I have been 
feeding my cows on the pulp alone, and tlie quantity of milk has increased 
about half a gallon per day for each cow. I think beet pulp is equally 
as good as any other fodder grown. ^ A. A. Martin, Maffra. 

‘‘ I have been feeding beet pulp to my cows, the pulp being fed alone, 
being placed in the paddock in small heaps. It has resulted in an 
increase in the daily milk yield equal to about half a gallon per cow. In 
my opinion there is no better fodder, and at the present price is cheapei 
than chaff or bran, and cows will yield more milk on the pulp.” ] . 
Rohe ft son, Maffra. 

“I nave been feeding my cow.s on pulp from the ./factory, and am 
(iesirovis of informing you that it is an excellent food for producing milk. 
Since I have l/een using the pulp my cows have just given one-third mon^ 
milk than liefore I used it. 1 am feeding my cows on pulp alone, twice 
a clay, and I consider cows fed on pulp will produce more milk than those 
fed on lucerne or green oats. My cows eat the pulp greedily and will lick 
it off the ground, and I can safely say that any one who- can get pulp 
need never worry about growing anything else. I have poddy calves 
fed on beet pulp, and they are all vealers and could l:e sent to market 
I would thoroughly recommend it to anybody with cows.” John d. 
Mitchclmore, Maffra. 

Kilmany Park Estate. 

This property abuts on the main Gippsland Railway line, about i ?o 
miles from ISIelboiirne and 6 miles fiom Sale, and the Nambrok and Ful- 
ham railway stations are practically on the estate. The whole of the blocks 
He between the railway line on the nortli and the laitrobe River on the 
s'^iuth. the latter being one of the finesl rivers in Gippsland. 

d'he soil ranges from light grazing and cultivation land on the north - 
easio thence slopes southwards and westwards, to mixed farming and 
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•dairying land, and finally to extensive areas of river flats, highly suitable 
for dairying and beet growing. 

There is a good supply of timber on the estate for fencing and firewood 
purposes. Water is obtainable at easy depths on the lower land by sinking, 
and good catchments exist on the higher slopes. 

The area has been subdivided in such a way as to meet the requirements 
of practically all kinds of farming. Some of the blocks range up to 270 
and 280 acres of a lighter class of land suitable -ior cereal growing, and 
grazing, at values from below ;^io to ;£6 los. per acre. Then there are 
mixed farming blocks of somewhat small area, and finally the blocks 
carrying beet-growing conditions similar to those imposed in the case of 
the Boisdale settlement previously described. There are 56 beet blocks 
availablej varying in size from 20 acres to 195 acres. On the larger 
areas 10 acres of beet are to be grown annually, and 4 acres on the smaller 
areas, which are intended as small farm homes for workmen on the estate. 
On the majority of the blocks, however, it is contemplated that settlers 
will combine beet-growing with dairying, for which latter there is, in every 
case, a sufficiency of land, exclusive of the beet area, and they will be 
able to follow the plan which has been so successfully adopted in con- 
nexion with the Boisdale Estate. The fact that seme of the lighter 
land on the estate is relieved of the beet-growing conditions is an indica- 
tion of the desire of the Government that only land that is fully suitable 
for beet-growing, and on which profitable crops of beet may be grown, 
should have the beet-growing conditions attached. 

In the acquirement of these blocks, the transaction, so far as the pur- 
chase of the land is concerned, will be with the Closer Settlement Board, 
it being a requirement that the deposit and subsequent instalments be paid 
by the settler without assistance from the Government. It is probable, 
however, that, in order to more quickly establish the industry and provide 
an acreage of beet up to the maximum^ capacity of the factory, the Depart- 
ment of Agriculture will be authorized, as in the case of Boisdale, to make 
advances to desirable and suitable settlers of a sufficiency of money to 
purchase stock and implements adequate to the running of the dairy 
portion of the farm, to the extent of making a living in the interval 
between the acquirement of the land and the harvesting of the first beet 
crop. The repayment of all such loans will be secured by a lien on the 
stock so purchased and on the resulting crop of beet ; but repayment may 
not, in all cases, be insisted on after the first harvest.. 
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WORMS IN SHEEP. 

By S. S. Cameron, D.V.Sc., M .R.CACS. 

Of the domestic animals that are kept in large numbers to^ minister 
to the wants of man the sheep is the least subject to attacks of disease ► 
True, the goat, the donkey, the mule, and the cat are much more disease- 
resistant, but amongst domesticated animals in the economic sense these 
may be considered a negligible quantity. Sheep are but slightly liable 
to the ordinary ailments of an inflammatory or sporadic nature, which are 
of frecjuent occurrence in horses and cattle, such as colic, pneumonia, 
pleurisy, enteritis, impaction, or constipation. They are also remarkably 
immune against germ diseases ; and except for anthrax, malignant catarrh, 
foot and mouth (iisease, braxy, and one or twO' other contagious diseases, 
of some\vhat mild character the ovine species is free fronr the attack of 
disease scourges which decimate the equine, bovine, and porcine species, 
respectively, such as glanders, pleuro-pneumonia, and swine fever. 
iSTvertheless sheep, like mortals, have ‘'troubles of their own’' 
in the shape of a truly worrying number of parasitic diseases. 
Invasion fjy macroscopic (naked eye) animal parasites such as worms— 
as distinguished from microscopic vegetable parasites called bacteria — 
(iccurs more frequently in the sheep than in any other domestic animaL 
and the diseases caused through such invasion, by their untoward effect 
on growth and fattening and by their frequent fatalities, are a great 
source of Loss to the sheep raiser. These losses are practically perennial 
in certain districts, but in other localities they are only troublesome inter- 
mittently, i.e., during certain seasons. 

Preventive Measures. — Before proceeding to a detailed treatment of 
the diseases of sheep caused by parasites, it will be well to discuss 
generally the factors favorable to parasitism and the measures which can 
be most adwintageously adopted tO' counteract them. Nearly all the 
harmful worm parasites, and indeed many insect parasites, require moist 
ground or stagnant water to live in while they are in the egg or larva! 
stage. Hence if sheep could be kept tO' country free from stagnant water, 
marshy ground and boggy spots, the chances of their becoming affected 
with parasitic diseases would be practically non-existent. This statement 
is particularly true in regard to such diseases as fluke, lungworm and 
stomach worm, and, apart fromi its scientific foundation, is supported by 
the practical experience that during and after years of drought the pre- 
valence of fluke and worms in sheep is very much lessened. In England 
and other closely-settled agricultural countries it has also been found that 
along with the reclamation of swamps and marshes and the under-draining 
of wet lands, parasitic diseases of animals have declined enormously. 
This, because the natural harbours in the shape of stagnant water for 
snails, molluscs, and the like animalculse. in which the parasites have to- 
live during some period of their life history, is done away with. 

Obviously then, to avoid infestation with parasites, sheep should not 
be grazed on low-lying, damp or marshy land, and for this reason as well 
as because it also predisposes to foot rot, it is an axiom of the sheep 
breeder that such land is not good sheep country. But, equally obviously, 
in Australia, where the runs are so large, it is next to imipossible to confine 
sheep grazing to dry uplands. On many runs, at all events in some 
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districts, some parts of the extensive paddocks are low-lying and wet, and 
if sheep are grazed on these parts during the spring and early summer 
there Avill always be more or less danger of them, becoming infested with 
worms. On such runs great efforts should be made to' fence off the wet 
parts so that they could be left bare of sheep during the months when the 
temperature is favorable for the development of the immature stages of 
the various parasites. September, October, November, and December are 
the months during which parasitic developmental processes are most active. 
Before this the eggs of the parasites have either not been passed out on 
to the ground, or if they have they may be eaten with impunity, because 
/hey are only in a “half -hatched ’’ condition and incapable of develop- 
ment. Later than December the likelihood of their development is not 
great, because as a rule the conditions of the land as regards moisture are 
not favorable. This statement does not at first sight appear to be in accord 
with the fact that worm troubles in. sheep are most markedly manifested 
during the late summer, but it must be remembered that a considerable 
time elapses after invasion of the system before the effects are pronounced. 
Associated with wet land as a causative agency in the prevalence or 
parasitic diseases is the fact that on many extensive grazing areas the only 
available supply of water for stock is that contained in natural or artificial 
waterholes or tanks. Such stagnant water supplies frequently become foui 
and foetid from pollution by animal discharges and surface drainage 
from adjacent camping grounds, and they are always likely to be highlv 
charged with the immature forms of animal parasites, for which thev 
constitute an ideal developing medium. Hence the extraordinary prevalence 
of intestinal and other parasites in Australian domestic animals ; and 
hence also, perhaps in great measure, the fact that, excepting Iceland 
only, hydatid disease in man is more prevalent in Australia than in any 
other country in the world. The remedy, and it is one that will have to 
be carried out if the prevalence of worm diseases is to be minimized, lies 
in the fencing of all water-holes sO' that no stock can gain access to thenr, 
and the provision of troughs for drinking purposes. The troughs to be 
.situated near by the water holes and automatically supplied with water 
from them by pumping with wind mill pO'Wer. Even without the fencing- 
off of water holes the provision of troughs would greatly lessen the trouble 
because there is nothing in the objection sometimes raised that it is of no 
use providing drinking troughs as stock will not make use of them. It 
will be found on trial that stock will ahvays go naturally to clean water 
and may be frequently observed to refuse, or drink but sparingly of, 
contaminated water. 

Overstocking of sheep pasture should be rigidly avoided, for it is the 
■opinion of those best qualified to judge that it is in great degree responsible 
for the spread of the worm, pest. In addition to the excessive fouling of 
the land with a greater amount of parasite-impregnated droppings fronr 
infested sheep, the depletion of the land of its most nutritious grasses and 
plants results in a lack of thriving which predisposes to worm infection. 
One of the best means for improving flukey or worm-infested pastures is 
to burn them ; but it is not usually practicable. For lambing ewes nothing 
is better than a paddock that has been burnt in the autumn. The feed that 
springs after the burning produces a good flow of milk and the burnt 
ground will be comparatively free from the eggs of parasites with which 
the young lambs are so liable to become infested- The periodical dressing 
of lambing paddocks with freshly burnt lime is also of great advantage,. 
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but such preventive procedure is scarcely practicable on larger areas.. 
From what has been previausly said as to the beneficial effects of draining, 
this preventive measure should not be neglected. Of course, the expen.se" 
of under-draining will be an elfective bar to its adoption on a large scale, 
but where stud sheep are being reared the expense will show ample 
recompense. Pipe draining is not necessary ; an equally eftective and 
much cheaper plan is to place two straight saplings, 8 or 9 inches thick, 
3 or '4 inches apart in the bottom of the cut drain; then put a third' 
sapling on the top to keep the other two apart and form an eye or channel, 
and fill in a covering of scrub or brushwood over the saplings before 
replacing the earth. Surface draining by the running of plough furrows 
and helping here and there with the sjjade, can be done at moderate 
expense even on large areas, and it .should be done wherever surface water 
is apt to remain, so that likely breeding places for parasites may Ije done 
away with. 

Preventive and Tonic Licks. 

Except in so far as the licks usually recommended act as tonics and 
alteratives and so help to keep the sheep in robust health and thriving, 
condition, it may he cloubted whether the\ are really preventive of para-' 
sitic invasion. Their use should certainly never be allowed to excuse the 
carrying out of the previously detailed measures which, being based on 
scientific knowledge of the nature of the invasion and means of spread o;t 
its cause, are truly preventive. Nevertheless custom and experience have 
spoken to the usefulness of these licks and a word or two may be said 
about them. 

Salt. — Experienced authorities hold that, apart from the question of 
preventing attacks of parasites, it pays well to give sheep all the salt they 
will take, the expense and trouble .showing a g(rod return in more and 
better mutton and more and better wool. In some districts where the salt 
bushes have not been eaten out and where the land and herbage are of a 
saline nature sheep may not need an artificial .siippl\-, l;)ut wherever on 
trial it is found they will take it an ample supply of rock salt should 
always be made available. Liverpool salt (i.c., coarse, crushed rock salt) 
is pre;ferred by some, and it certainly constitutes a good vehicle for the 
admixture of other worm medicines. Whatever salt or lick is used should 
be protected from waste by rain by being placed in covered troughs. 

Salt and Iron. — Sulphate of iron, finely powdered and mixed well 
with Liverpool salt in the proportion of vone part (| cwt.) of the former to- 
40 parts (i ton) of the latter. This to be constantly available to sheep 
in country at all subject to fluke and worms, and to be given in even 
sound country (other than true salt-bush country), when the season is sucli 
as is likely to favour parasitic infection. Where sheep are actually infested 
this lick may be improved as an appetite stimulant by the addition of 
flowers of sulphur and ground ginger in the proportion of one-half the 
amount of the sulphate of iron. 

Salt and Lime.— A mixture of slaked lime, i part, and Liverpool 
salt, 12 parts, to which may be added one half-part of sulphate of iron 
or ground ginger or both. 

Salt and Turpentine. — Mix thcToughly one pint of turpentine with 
from 28 lbs. to 56 lbs. Liverpool salt according to condition and age of 
sheep ; spread thiiily in weather-protected troughs. As an active vermifuge 
for tapeworms half-a-pxind of powdered areca nut mav be added to this, 
lick. 
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Remedial ^Ieasures. — It may be truly said that while it is com- 
paratively easy, by the carrying out of the measures previously indicated,, 
to keep sheep free from worms, it is a heart-breaking and patience- taxing 
struggle to get a mob in order again that has got low from worms or 
fluke. 

So far as fluke is concerned a flock should never be given the chance 
of getting emaciated or poor from it. Whenever, by the observance of 
any of the usual symptoms (which in regard to fluke as also in regard to 
other parasitic affections of sheep are too well known to need recapitula- 
tion in an article of this character), it becoanes known that the sheep are 
infected with fluke, advantage should be taken of the fact, that in the first 
stages of the trouble they thrive exceptionally well, to draft them off to= 
the butcher before the wasting stage commences. When the flukes first 
invade the liver their presence stimulates an increased flow" of bile whereby 
for a time the process of digestion is greatly assisted, and consequently a 
fattening tendency is promoted. This fact is so well known that many 
years ago it was seriously proposed in England (and actually put into 
practice by some breeders) to artificially infest sheep with fluke so as to 
quickly fatten them. If the sheep are closely watched and preliminary 
fattening noted, not much loss will result ; but once this stage is past, 
and emaciation with its accompanying dropsy sets in, no remedial treatment 
is of much avail in arresting the rot.’’ Where it is possible to treat 
sheep individually or where stud sheep are concerned, the following pre- 
scription may be used : — 

Powdered oak bark. 

,, calamus root. 

,, gentian root. 

juniper berries of each i lb. 

,, sulphate of iron, | lb. 

,, common salt, 2 lbs. for sheep; 3 lbs for lambs. 

]\Iix dry and give at the rate of a teaspoonful per sheep once a day mixed 
with a feed of chaffed ensilage or green oats, bran, crushed oats or chaffed 
hay. 

As regards stomach, intestinal and lung wnorms medicinal treatment is- 
greatly aided by the provision of artificial fodder; in fact, the cure of a 
mob is less certain, and certainly more troublesome, by the use of drenches, 
than by changing them on to lightly-stccked artificial feed such as young 
oats, rape, prairie, rye, or other sown grass, or by giving them a liberal 
allowance of chaffed hay or ensilage strengthened with crushed oats or 
bran. The latter course has fio be frequently adopted because it is difficult 
to get the artificial pastures mentioned in the green state during the months 
when treatment is most often wanted, viz., January and February, unless 
its requirement has been anticipated, as it should be on a well-managed 
sheep farm. Especially is this artificial feeding needed as a help in treat- 
ment when it is found that Iambs are affected at weaning time. 

Worm Drenches.- — (i) Hie Arsenic drench . — For stomach worms (the 
thread ” worm or Hmnonchus cof^ortus) dead intestinal worms (the sheep 
tape worm or Monieda). The dose of arsenic is about 2 grains for a 
grown sheep, i| grains for a weaner and up to i grain for a lamb : 

White arsenic, 2 ozs. avoirdupois. 

Washing soda, 4 ozs. „ 

Water, i gallon. 
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Boil slowly, stirring meanwhile for haJf-an-hour until the arsenic is all 
dissolved; then add water to make the mixture measure 3 gallons; let 
sediment settle and decant clear liquid or pour it quietly off. Bury Oit* 
'Otherwise destroy sediment. 

Dosage. — For grown sheep — i fluid ounce (two tablespoonfuls) the three 
.gallons sufiicing for 480 grown sheep. For weaner^^ — Add one gallon of 
Water, making four gallons, which, with a dose of one ounce, will sufiice 
for 640 weaners For lafubs-’-KM water to make 5I gallons, which, with 
-a dose of one ounce, will suffice for 880 lambs. 

The greatest care and exactness should be exercised in preparing anti 
measuring the drench. The arsenic should be ordered in packages which 
•do not require breaking or re- weighing and the quantity prepared should 
•correspond to the number of sheep to be drenched. The mixture should 
be frequently shaken while drenching, 

(2) Turpentine drench— Voi lung worm (Filaria hroncliialis) or 
{sirongylus filarid)^ 

Rectified oil of turpentine, i oz. 

Milk or white of egg, 2 ozs. 

or Rectified oil of turpentine. Linseed oil and starch gruel of each 
I oz. 

Dose. — Grown sheep, 3 ozs. ; weaners, 2 ozs. ; lambs, ozs. If the 
isheep are weak the dose to be proportionately reduced. The turpentine 
•drench has also been found to be very effective for stomach and intestinal 
wmrms. 

(3) Thymol drench. — In view of the great success which has recently 
.attended the treatment of allied forms of intestinal worms in man with 
thymol, this drug is worthy of a trial for stomach worms in sheep. The 
dose for a sheep would be from 5 to 20 grains according to age and con- 
ditiO'ii and it should be given dissolved in half an ounce of turpentine 
and diluted with about two ounces of milk cr linseed oil. 

Directions for Drenching.— The sheep should be yarded on the 
•evening before the morning on which the drenches are to be given and 
kept without food. They must be drenched on an empty stomach and 
kept away from food and water for three hours at least after thev are 
drenched. One drenching will often suffice; but if no improvement occurs 
repeat in a fortnight. If the sheep continue to show signs of worms 
drench every two months. 

Intra- TRACHEAL INJECTION FOR LuNG WoRM. — This direct method of 
treating lung worm is certainly very tedious, but equally certainly it is 
very effective, and may be adopted with advantage over all other methods 
of treatment when small lots of sheep are concerned or in the case of 
valuable studs. Its efficiency lies in the fact that the medicaments used 
have a chance of coming into actual, and therefore destructive, contact 
with the worms lodged in the air passages. Coughing fits are also pro- 
moted by which the worms are dislodged and expelled. The operation 
is comparatively simple but requires care — otherwise the losses may he 
considerable. 

To operate the sheep is '' turned,” set on its rump and held between 
the knees of a standing assistant with its head and neck outstretched. 
The wool must be carefully ‘‘parted” in the middle line of the throat 
midway down the neck, an incision lengthways of the windpipe and about 
an inch long is then made with a sharp blade dowm on to the tings of 
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the windpipe. The needle of the syringe is then inserted in a downward- 
direction in the space between any tw-o rings and the oDiitents of the 
syringe injected forcibly towards the lungs. A dab of sheep dip or^ 
other antiseptic dressing may be applied to the wound after withdrawal 
of the syringe. An ordinary hypodermic syringe of large size may be 
used, but if it is fitted (as intra-tracheal syringes are) with short stout 
needles the preliminary incision of the skin may be dispensed with, i.e., 
in the hands of an expert operator who by practice can hit the windpipe 
between the rings every time. 

The vermicidal solution to' be injected may be compcunded as follows : — 

(1) Syrup of poppies 

Rectified oil of turpentine of each one fluid ounce. 

Pure carbolic acid, ten drops, 

Olive oil, t^vo drams. 

Sufficient for eight sheep. Dose, t\YO drams (i dessertspoonful'). 

(2) Rectified oil of turpentine, one ounce. 

Laudanum or chloroform, naif an ounce. 

Carbolic acid, pure liquefied, ten drops. 

Olive oil, half an ounce. 

Sufficient for eight sheep. Dose, two drams (i dessertspoonful). Half 
doses of either prescription for young lambs. Two-third doses for 
\vea tiers. 

Fumigation or Inhalation for Lung Worm. — This treatment in- 
volves the introduction into the air passages of some gaseous agent which 
will have a poisonous effect on the ivorms lodged there, or by inducing, 
coughing will cause their expulsion. It is a rapid method of dealing with 
large numbers, as a hundred or two at a time may be subjected to the- 
treatment. The process may be illustrated by instancing fumigation with 
sulphur, although chlorine gas or volatilized formalin may be used with 
equal safety and success. 

The sheep are placed in a woolshed or other building, all the openings- 
into which should be effectively closed. Bags may be stuffed into air 
holes, louvres and other openings, and cracks and crevices in doors, floors, 
ceilings, and windows may be pasted over temporarily with paper. Rock 
brimstone or flowers of sulphur is ignited inside the building and kept 
burning so giving off sulphurous acid gas (SOg-) . This is done perhaps 
most conveniently by placing the ignited sulphur on an iron plate or 
.shovel kept at a dull red heat by the flame of a lamp underneath. It 
may be also vaporized by placing it on top of a layer of live wood or 
coal ashes on a shovel or plate. Two or three persons should remain in 
the building seated on their haunches at different parts so that they are 
practically in the same position as the sheep with regard to the inhalation 
of the sulphur flames. When the fume-laden atmosphere approaches the 
unbearable for the men it will be time to throw open the doors and let 
the sheep have some fresh air but they may be left in the building (with 
open doors) until the fumes have dissipated. If any of the sheep cough 
violently or are otherwise overcome they should be immediately remov^' 
to the outer air and in no event should the inhalation be pushed to the 
point of suffocation. It is better to repeat the process at an interval of 
a few days rather than run any undue risk. 
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THE PIG INDUSTRY. 

{Continued from Page 82.) 

R. T . Archer, Senior Dairy Insfector. 

IL— THE NEED FOR CO-OPERATIVE EFFORT. 

Denmark’s Example. 

What is the remedy for these unsatisfactory conditions ? Co-operation. 
The results of co-operation in Denmark will surely indicate the lines on 
which we should act. The trade in that country was entirely controlled 
by private or proprietary firms until the year 1888, when the first co- 
operative bacon curing factory was established. The following figures 
will give a good idea of the results : — 


Y"ear. 

Number of 
Co-operativu 
Bacou Eactories. 

Number of .Pigs killed. 

Average Priee paid 
tor Pigs. 

1888 

1 

23,400 

£ s . d . 

2 9 0 

1889 

8 ’ 

131,500 

2 18 0 

1893 

14 

317,780 

3 5 0 

1894 

15 

385,700 

2 18 0 

1895 

17 

528,800 

2 8 0 

1896 

20 

626,850 

2 5 0 

1897 

25 

583,400 

2 15 0 

1900 

26 

660,000 

2 16 0 

1901 

26 

651,000 

3 0 0 

1902 

27 

777,200 

3 4 6 

1903 

29 

About 800,000 



In addition to the co-operative factories, there were 25 ])rivate factories. 

Each factory serves a tract of country about 16 miles in radius, within 
which the pigs are fattened, and the average number supplied by each 
farmer per year runs from 10 to 12. They reckon to supply a pig for 
each cow they milk. In 1902, 777,^00 pigs killed by the co-operative 
factories averaged 129 lbs. in weight. The price realized averaged 
64s. 6d., or 6d. per lb. free to the owner. 

In the Danish, factories no part of the pig is lovst, even the bristles 
are of value. The blood is dried and prepared for feeding horses, cows, 
and poultry. For the disposal of the cheaper cuts of bacon, liver, 
sausages, &c,, the factories have established shops in their local towns. 
The tails, feet, and heads nearly all go to Ireland in barrels, while the 
cured bacon almost wholly goes to Great Britain. The cost per pig of 
killing and curing averages 2s. 6d., while the charges for freight and 
selling, in the British markets, &c., come to about 2s. ocb, equal to about 
|d. per lb. ' , 
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Strong evidence of the soundness and prosperity of the pig industry 
is shown by the increasing numbers of swine in Denmark; — 


Year. 

Total of Pigs. 

1881 .. 

527,000 

1888 . . 

771,000 

1893 . . 

829,000 

1898 .. .. 1 

1,168,000 

1903 .. 

1,456,699 


To complete their wonderful organization, the district factories are 
each represented on a Central Association of Co-operative Bacon Curers 
in Copenhagen. Funds of ;;^40o or ^£500 a year are subscribed by the 
local factories for running this association, which costs considerably under 
a farthing per pig. 

The duties of the Central Organization are: — 

1. To deal with strikes of workmen. 

2 . To deal with insurance of workmen against accidents. 

3 . To deal with insurance of bacon to Britain. 

This mutual insurance system has resulted in a great saving over the former 
practice of each factory doing its own insurance. 

4 . To hold e.xhibitions of bacon. 

The simple method of conducting these exhibitions is worth noting, 
also the practical steps taken to benefit bv the results. The Exhibition- 
Committee of Copenhagen telegraphs at any time, and without notice, to- 
the managers of local factories to forward some sides of bacon, just as 
they are ready for shipment to the British markets. The judges’ deci- 
sions are thereafter intimated to the managers of co-operative factories, 
along with remarks stating w^hether any defects are due to faults in the 
manufacture, or to the breeding and qualitv of pigs. 

With this information, managers are enabled to correct and improve 
them methods, while an expert in pig-breeding is sent by the Central 
Association to visit the farmers in districts where the quality of pigs is 
defective, and to instruct them in the breeding and feeding of a better 
class of animal. Of paramount importance is the fact that no .skim- 
milk is allowed by law to leave the creameries or butter factories without 
being pasteurized. It is believed that this practice has almost eliminated 
tuberculosis from pigs. 

Before a factory is started, it is con.sidered necessary to make sure of 
a supply of pigs to be regularly delivered, and to obtain security for a 
sufficient loan to provide buildings, plant, and working capital. Farmers- 
who fail to supply the number of pigs they guarantee are liable, according- 
to the signed conditions of co-operation, to a fine of iis. 3d. per head 
on the deficiency, but the fine has seldom-, been incurred or imposed. 

In providing the capital no money is actually raised from: the farmers, 
but is obtained by loan on their personal security from banks and various- 
other sources. ‘‘Each for all and all for each/b is their mott^ At 
the beginning, some difficulty was experienced in getting farmers to sigm 
such a deed j but, since the benefits of co-operation have become known,. 
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farmers are not only willing but anxious tO' share in all the responsibilities. 
'Only one factory, it is believed, has been unsuccessful, and that was clue 
entirely to the want of a sufficient supply of pigs. 

About the beginning of 1903 the Agricultural Department of' Ireland 
sent a representative committee to Denmark to obtain full information 
with regard to the system adopted by the Danes in the development or 
their bacon industry. ’ The Canadian Government also sent a delegation, 
and later a body of Scotchmen visited Denmark for the same purpose. 

In the case of the first two countries reference elsewhere proves that, 
by following the Danish methods, great improvement in their trade was 
effected, and the relative positions of the produce from these two countries 
on the British market show that we should be guided by their experience. 
Although the United States of xAmerica produces and exports the greatest 
quantity of pig products, it will be seen that the prices obtained for the 
same are very much below wdiat is received by the other countries named, 
and is sufficient proof that we must aimi at the quality produced by 
Denmark and Ireland. 

At a meeting of those interested in the improvement in the condition 
of trade in pig products in England, as reported in The Grocer of 5th 
March, 1910, Mr. Hannon, who' was one of the delegates sent to Den- 
mark, and who has large experience in the trade in Ireland, said: — 

There was needed (i) a systematized improvement of breeds; (2) assistance in 
carrying out experiments to guide the farmer in producing pigs for the cuiers at 
a minimum, cost ; (3) demonstrations to see if food production on the farms for 
].)igs could be extended; and (4) increased facilities for obtaining information on 
phases of the question. 

Mr. W. H. Butt, President of the Bristol Grocers’ Association, confirmed 
what other speakers had said about consumers preferring lean bn con. and stated 
that tliere had been a considerable ijn^rovemenl m Irish bacon in the last five 
years, and the breeders there had bred to produce a pig to meet the popular 
demand. 

That improvement in Irish bacon dates from, the time the Commis- 
sion was sent tO' Denmark to inquire into' the methods of breeding, 
feeding, &c. , and may be taken as an additional proof of the lines we 
should follow. 

Roscrea Farmers Co-operative Bacon Factory, 

The fir.st farmers’ co-operative bacon factory in the United Kingdom 
was inaugurated at Roscrea, Tipperary, Ireland, in January, 1908, and 
it was able, under adverse circum.stances to show a successful record in 
its first year. 

The Roscrea factory has a nominal capital of 15,000, of which 
rather less tha.n ;£i2,,ooo was subscribed, about ^^'7, 000 being the outlay 
for site, buildings, and plant. The initial expenditure left a little over 
;i^4,ooo for working capital. Experience .shorved that this was too little, 
and that the working capital of such a factory, having a capacity of about 
750 pigs per week, should be at least ^lo'ooo. 

At the end of the first yearns working, notwithstanding the fact that 
the capital was limited and that the markets had been unsettled, the 
balance-sheet showed a gross profit of ;^4,ooo. After paying all ex- 
penses of working and depreciation there was a credit balance of ;£.3o8. 
The experience of the directors of the factory was unique, as they had 
constandy to decline business which they could have secured if more 
capital had been available. For the same reason, it is anticipated that^. 
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with an additional F5.000 cf capital, the groj 
would approximate ^8,000. 

?s earnings of the f 

actory 



3- ROSCRAE CO-OPERATIVE BACON FACTORY. 


Figures like these speak more eloquently than words, and it may now 
be safely stated that the principle of co-operation in bacon curing has- 
been established in the United Kingdom, and the recognition of this will 
bear fruit in the immediate future in the general impetus which will thus- 

be given to the pig industry, and' 
the general construction of bacon 
factories in the country as an essen- 
tial part of agricultural develop- 
ment. 

This undertaking is purely co- 
operative. Each shareholder has- 
to' sign a bond under a penalty of 
I os. per pig to supply such bacon 
pigs as he produces and all of them 
to the factory. Every shareholder 
shares in the profits in the form of 
a bonus proportionate to the num- 
ber of pigs he supplies. 

Of the 2,800 shareholders the 
majority were small farmers. As 
already stated, shareholders sign a 
guarantee to supply all their pigs 
of weights required in the bacon 
trade, to their own factory. This 
defeats unfair competition/ where 
enhanced prices are offered to in- 
4. BLEEDING PASSAGE. duce them to seiid pigs awaj. 

In constructing the buildings, it was arranged dhat each department 
or set of operations should follow in sequence' as far as possible. Pigs 
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are landed at the receiving platform where they are weighed alive, and 
the suppliers can be paid on that basis at once, if they so desire. The 
dead weight is ascertainable usually the day following delivery, and aver- 
ages about 25 per cent. less. 

After weighing, the pigs are driven into sties, allowed to remain over- 
night and usually killed next morning. They, are driven one by one 
into the catching pen, where they are shackled or caught up by means of 
leg chains, a running noose being formed by means of a chain slipped 
through a ring ; this noose is passed over one hind foot. The chain is 
then attached to a hock at the end of a steel rope which is governed by 
hand or power 

hoist. Hoisted to 

•overhead bar in this 
position, they are 
:slaught€red by stick- 
ing in the direction 
■of the heart, letting 
the blood out 
quickly. This opera- 
tion does not take 
more than one 
minute. 

The carcases are 
pushed along the 
overhead bar to the 
bleeding passage 
and allowed to hang 
some little time, and 
are then pushed off 
the bar on to the 
dumping table. This 
dumping table 
forms part of what 
is known as a 
slaughtering tack, 
which is the main 
part of the pig abat- 
toir. While on the 
dumping table, the 
leg chains are re- 
moved, and the car- 
cases are then rolled 
into a rectangular 
.scalding vat capable of holding some five pigs at once. The vat is partially 
filled with water at about 180 deg. F., and the carcases are turned round 
and round until the hair becomes loose. One by one, they are then tilted 
on to a scuttling table where they are scraped almost free from hair. A 
hook is inserted into the apex of the lower Jaw, and the animals suspended 
to the track bar head upwards. They are pushed along this bar until they 
come under the opening of a vertical singeing furnace, which is so con- 
structed that the carca.se of the pig may be hoisted through a circular fire, 
and so the whole carcase is burned or singed. This operation takes only a 
quaiter of a minute, and the carcase is again lowered to the track bar, pre 
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senting a very black and shrivelled appearance. Th:s burning is a great 
advantage to Wiltshire bacon, giving the bacon a peculiar piquant flavour. 
The fat under the skin beccmes momentarily melted, and subsequently 
becomes firmer than it would be otherwise. 


After leaving the singeing furnace, the carcases are thrown into a 
cold water bath, cooled, and the sinews of the hind feet exposed, whilst 
a gambrel is inserted to spread the hind feet apart. By the gambrel 
the carcases are hoisted to the track bar, where they are scraped quite 
clean and washed. The intestinal and general offal are removed and 
taken to a separate apartment to be sorted for various uses. The flake 

lard is always left 
with carcases and is 
weighed in together 
with head and feet. 
This forms the dead 
weighty which is 
sometimes taken 
while the carcase is 
warm, and some- 
times when cold. 
The difference al- 
lowed between 
warm and cool 
weight is 4 lbs. 
Cooling in the open 
air usually occupies 
about 6 hours. 
After weighing, the 
carcase is split up 
into sides, the head 
and fore feet 
severed, and the 
lard removed. The 
head and feet are 
chilled and put into 
pickle to be cured. 


Curing. — The 
sides are pushed 
into the hanging 
house, in case they 
have not already 
been allowed to 

6. mSEMBOW'ELLING DEPARTMENT. 

- they are pushed 

along the track bar into the chill room, where they are kept at a temperature 
of 38 deg. F. until, on inserting a meat thermometer into the gammon 
end, it registers 40 deg. F. On the average, it takes 36 hours to reach 
this degree of coolness. When it has been attained, the sides are taken 
into the curing cellar, where finally they are trimmed and at once pumped 
with a recognised pickle in fourteen different places. They are then 
laid on the cellar floor and stacked in tiers ten sides deep. The cellaf 
is kept at a temperature of about 42 deg. F. Each side is covered over, 
first of all, with an equal mixture of curing antiseptic and saltpetre, in 
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7. VIEW IN HANGING HOUSE AFTER BRANDING OF THE SIDES HAS TAKEN 

PLACE. 


a finely granulated state, and cn top of this is placed a thick layer of 
salt. 

For mild cured bacon, this is all the curing that is required, and in 
about 14 days the process is complete, after which the bacon is taken out 
and washed in cold water, and then should be in a state for selling as 
green bacon. If wanted as dried bacon, it must be hung in a drying 
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room for 3 days in a temperature of 90 deg. F., and is then available 
as pale dried bacon. If it is wanted as smoked bacon, it must be hung 



9. LARD ROOM. 


3 days in a smoke stove where the temperature does not exceed 90 deg. 
F., and where a thick volume of smoke is produced from hardwood saw- 
dust, i.c., oak, ash, or beech. 



These operations refer to what is technical I y known as Wiltshire 
baqon, whole side bacon. In conjunction with the production of 
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Wiltshire bacon, are sausag-e-making, lard-rehning, hams, middles, rolls, or 
other special products. Competent management and a staff acquainted 
with the various operations are indispensable. 

The writer is indebted to Mr. Loudon M. Douglas, the authority pre- 
viously referred to, for the descriptive matter and illustrations of the 
Roscrea Factory. 

MODEL SIDES OF BACON. 



II. A TYPICAL WILTSHIRE FLITCH. 


British Dairy Farmers^ Association Comparative Prices. 


1. Streaky Quarter 

2. Rib Quarter . . 

3. Middle Quarter 

4. Ham Quarter . . 
o. End of Neck . . 

6. Middle of Neck 

7. Thick Back and Sites . 

8. Prime Back and Ribs . 

9. Loin . , 

10. Eillet 

11. Shoulder 

12. Prime Streaky 

13. Thill Streaky . . 

14. Plank 

15. Middle of Gammon 

16. Knuckle of Gammon 

17. Pore end 



d. 

11 per 
.. 11 


.. 8| 

qT 


oi ,, 

- . 7j „ 
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Weights of parts of a Pig of total dead weight (without offal) of 194 lbs. 


Bones from back (chine) 
Blade bone 
Steaks 
Cuttings . . 

Kidneys . . 

Make fat 

Fat (intestinal, &c.) 

Feet 

Blades 

Skull (upper part of head) 
Chap (lower jaw) . . 

Two sides 


ibs. oz. 
5 12 

2 .4 

2 4 

2 0 
0 6 
7 0 

' 2 4 

4 0 

0 8 
14 8 

2 8 
150 0 


Total .. .. .. .. .. .. 193 6 


Standard of Excellence for Judging a Carcase of Pork. 

1. Dressing of carcase .. .. .. .. .. .. 5 

2. General appearance and firmness of flesh and fat . . . . . . 10 

3. Proportion of meat to bone .. .. .. .. .. 15 

On splitting the carcase into halves, the following points are to be noted : — 

4. Plumpness of legs . . . . . . . . . . . . 20 

5. Thickness of loin and smallness of proportion of fat to lean . . . . 20 

6. Streakiness of belly part . . . . . . . . . . 10 

7 . Fleshiness of forequarter. . . . . . . . . . . . 15 

8. Smallness of head . . . . . . , . . . . . 5 


100 

{To he continued.') 


PROPAGATION OF FRUIT TREES. 

{CGfiiinued from page 107.) 

C. F. Cole, Orchard Supervisor. 

Topping. 

The practice of topping growing buds at a certain period to encourage 
liranched growth, and then trimming away superfluous growths not re- 
quired to form a head, is considered by many to be unnecessary. Others 
maintain that it is a faulty practice, the forced branched growths not 
being suitable to prune upon, so as form the future base of the tree when 
planting out permanently in the orchard, owing to the wood being im- 
mature. 

Topping, when performed at the proper time upon certain kinds and 
varieties of growing buds, is decidedly an advantage. Under normal 
conditions a tree is produced, the stability of which is unquestionably 
sound and equal in all respects to a two-year-old tree produced from a 
yearling straight. 

With many varieties topping is not an advantage, and should riot be 
practised. Amongst these are apples, cherries, pears, and plums (Jap- 
anese and cherry plums excepted). 

2)93. ^ 
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Before practising this operation a thorough knowledge of the varieties 
and their habit of growth is necessary, the climatic conditions of the 
district, and the action of the soil wdth regard to growth. AVhen per- 
formed upon unsuitable varieties short stunted growths are generally en- 
couraged. Such growths are unsuitable to prune UjDon. With varieties 
that are suitable and branch freely of their own accord, topping will 
need to be restricted. Only those buds growing freely and strongly 
should be operated upon, e.g., take the Jonathan apple under favorable 
conditions. Growing buds of this variety branch freely and strongly, 
yet there are many buds of this variety unsuitable for topping to be found 
in the nursery row. Those with a weak tendency should be left un- 
topped. If operated upon, weakly branch growth is encouraged. 

Almonds, apricots, nectarines, peaches, and plums (Japanese and 
cherry) should be topped wdien the buds have made about 16 to 18 in. 



66. TOPPING AND TRIMMING. 

(L Tutreated. b. Result of correct treatment. 


of growth. This check will be the means of causing the rapidly ascend- 
ing sap to excite the buds upon the stem into strong branch growths. 
These growths will be dealt with w^hen trimming. Fig. 66b shows the 
result of topping a grooving peach bud in October. The bud w^as 
trimmed in early November, and photographed late in the same month. 
This young tree is of sound type. Fig, 66a shows a groAving peach bud 
untopped carrying thin and weakly branch growths. Compare this with 
Fig. 66b Avhich is the same age, the .same variety (Hale’s early), and 
Avorked upon the same kind of stock and growing in the same row. 
Cherries, if not branching of their own accord, should not be topped to 
force them to do so. 

Fig. 67 A shows a strong young apple-bud growing and branching 
freely, the variety is Rome Beauty. By topping such a type, and re- 
moving the lower branch growths, the terminal buds will break, making 



TO March, 1912.] Profaganon of Fruit Trees, 


strong growths in a few weeks. Fig. 67B shows the result of such treat- 
ment. This young tree, two months^ growth from the dormant bud, will 
by the autumn be a strong and well -developed tree carrying thoroughly 
matured branch growths and in every respect a most suitable type to plant 
out in the orchard. 

Late topping should be avoided ; from the middle of October to the 
middle of November is the best time to operate upon deciduous fruits. 

The reader will gather from the foregoing remarks and illustrations 
that, if the method of topping is intelligently practised upon certain 
kinds of fruits and varieties suitable for such treatment, a sound type of 
branched yearling trees is produced. But, if practised indiscriminately, 



67. TRIMMING. 

a. Untreated. 6. Ilisnlt of correct treatment- 


unsuitable trees, inferior to untopped ones of the same variety will be 
produced. 

Trimming - 

Trimming growing buds carrying branch growths upon the stem 
is a necessary and impcrtant operation. If the superfluous shoots are not 
removed from the stem, the basal ones, being the stronger, will utilize 
the greater quantity of the nourishment and sap flow. By so doing, the 
terminal portion is weakened. The result is that a most unsuitable tree 
is produced. 

Shortly after the young growing buds have been topped in the nursery 
row, and when the lateral growths are long enough to operate upon, all 
shoots that are not required to form the head growths should be carefully 
removed. If using a sharp knife, cut them clase to the stem so that they 
will not break again from the basal part. 

Soft shoots upon certain varieties may be removed with the thumb and 
finger. If the propagator wishes to produce a sound type of yearling 
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68. TRIMMING. 

0. Young tree being ilHormed. b. Correct treatment. 


tree he must now take the opportunity. This is the last stage in pro- 
pagating a sound and useful type of tree. 

Stone fruits will first require attention; remove all branches, leaving 
only those to form the head (see Fig. -66b). 

With many varieties of seed fruits that have been topped, only three 
to four of the terminal buds make branched growth. Where this occurs, 
AO trimming is necessary. Again, many varieties branch well before 
the stem growth is of any length. Such types should be topped at a 
bud when the necessary height is attained, and all branched growths re- 
moved. The removal of these growths will give the terminal portion 
a greater supply of nourishment. Fig. 67 a shows such a type, the arrow 
marking where to top at bud. Fig. 67 b shows the result of this treat- 
ment a few weeks later. Fig. 68 a is* a type more often found amongst 
almonds, apricots, nectarines, peaches, and plums. This type should not 


be neglected. If so, the strong growing lower branch will utilize the 
greater quantity of ascending sap and nourishment, and starve that por- 
tion of the stem above, also the branch growths necessary to form a well- 
balanced head- Such a growth should be removed close to the stem as 
shown in Fig. 68b. If neglected an ill-shaped tree will be the result, 
besides being a most unsuitable type to prune the following winter. 

Treatment of Stocks. 

Stocks grown for budding purposes should be attended to early in the 
vegetative period and before the superfluous shoots are of any length. 
The stocks should not be allowed to carry heavy head growths. The 
heavier the head growth, the greater the draw upon the soil. 

Some stocks require different treatment from others at the beginning. 
Apricot and peach stocks, if grown direct from the stone for working upon/ 
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•should be stripped with the thumb and finger when the shoots upon the 
stems have just started growth. Perform this operation by taking hold 
« of the top of the stock with the one hand and with the other start three 
parts of the way up the stock, stripping down to the ground. Remove 
■all shoots and leaves. 

With planted-out peach stocks, treated the same as Fig. 28, all shoot^ 
-excepting one should be removed. This is left to trim and bud upon. 
When removing any shoots upon the stocks below ground level, do not 
break them off. First remove the soil, and then lub or cut off close to 
the stock. 

Following the stripping treatment it will be necessary to keep all 
shoots rubbed off upon the stems, and the head growths reduced to a few 
■branches. 

Apples, cherries, pears, and plum stocks should be trimmed to carry 
not more than three branched growths. When trimming stocks, do not 
rub off any shoots that are hard or are getting hard, as there is a risk 
»of tearing the bark. Remove with a knife, cutting close to the stem. 
'Cut all shoots close to, not in. or \ in. from, the stem. 

The stocks should be kept well cultivated in order to conserve the 
^moisture in the soil. If irrigation is possible, keep the stocks growing. 
Do not allow them to get a check. Pear stocks should be kept growing 
well from the beginning, as they will be the first of the deciduous fruits 
:to be budded. If they have not made suitable growth by January, there 
is very little likelihood of them being suitable for budding the same 
summer. 

If the weather is dry it is an advantage to water all stocks, if pos- 
isible, a few days before budding. If the budded stocks are allowed to 
■suffer from the want of moisture before the autumn, there is always a risk 
^of the buds dying out, even if unity with the stock is perfect. 

(To hi continued,) 


VINE DISEASES IN FRANCE. 

{Continued from fage 119.) 

F. de Castella^ Government Viticulturist. 

FUNGICIDE SPRAYS. 

Oxychloride of Copper. 

The introduction of this novel fungicide is due to Professor Chuard, 
-of Lausanne University (Switzerland), who was anxious to find some spray- 
ing substance capable of permitting a reduction in the quantity of copper 
annually absorbed by the soil.* The use of verdet already permits a 


* Analysis shows that as the result of twenty years' use of copper sprays, the surface foot of soil iii the 
vineyards of the Lausanne “Station Viticole ” contained 35 niilligTanmies kilo^ainme (B'fr |wris per 
100,000). This was rather more than half of the total quantity sprayed. In some other vine.vards higher 
-imantities were found ; in one ease as much as 112 milligrammes (i3*2 parts per, 100,00(}).--<7o»tpfes rendus 
" ie Cacademie d£s Seienees, ViiviSj 29th Murch, WlO, 
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saving, as pointed out above, but an even greater saving is possible by 
the use of oxychloride. To quote Professor Chuard — 

This product, now on the market, is obtained directly from copper, in the 
electrolytic manufacture of soda or potash by the Granier process, which is based 
on the use of metallic copper anodes. 

It is a pale green, non-crystalline powder, insoluble in water, but capable of 
remaining in suspension sufficiently to permit of its regular application. It 
possesses remarkable adherence, a fairly general property, in fact, of oxychlorides. 

This product contains 50 per cent. , of copper. At the rate of 500 grammes 
per hectolitre (i lb. to 20 gals.) it has regularly given results at least equal to those 
obtained from a mixture based on 2 per cent, copper sulphate. This means a 
reduction of 50 per cent, in the quantity of copper used. 

He explains the efficacy of reduced doses of this substance as 
follows : — 

Oxychloride of copper exposed to air and moisture, as it is after its application 
on the leaf, undergoes oxidation wdiich gives rise, progressively, to small quantities 
of Soluble cupric chloride. This formation .... of a readily ionizable com- 
pound, explains in the clearest and most satisfactory manner the superiority of 
copper oxycliloride over hydrate or carbonate,* those much less dissociable forms 
under which copper is to be found in copper-containing sprays. 

Apart from theoretical considerations, hotvever, oxychloride Has been 
extensively tried on a practical scale and has given excellent results. It 
appears, in fact, to be the recent introduction which has most to recom- 
mend it from all points of view. In addition to its use as a spray, it 
constitutes an excellent fungicide powder when used in the dry state.* 
As we shall see presently, copper-containing powders are becoming very 
popular, not as substitutes for, but as a complement to, spray mixtures. 

Substitutes for Copper. 

Other metallic salts besides, those of copper possess fungicide pro- 
parties, and some of them have been tried for the treatment of fungus 
vine diseases of the vine. A few years back, mixtures containing mer- 
cury were recommended, and, after trial, abandoned as being less sa,tis- 
factory than the copper sprays they were intended to replace. 

More recently still, silver has been suggested as a substitute for copper. 
Though the employment of a noble metal for spraying purposes might 
seem extravagant at first sight, it is economically feasible; the deadly 
effect of silver salts on fungi rendering possible the use of very much 
weaker sprays. The strength recommended is -J oz. of nitrate of silver 
to 10 gals, of water. It is made into> a mixture witli soap, of which 
2|- ozs. are mixed with the above quantities. This silver soap spray 
possesses excellent wetting power, which renders it suitable for treatment 
directed against mildew of the bunch {Rot Gris ) ; the greasy nature of 
the new -formed fruit causing it to be difficult to properly Avet with 
Bordeaux mixture. It appears to have more effect on bunch mildew than 
against the same fungus on the leaves. It has been tried on a practical 
scale with contradictory results, and does not appear likely to displace 
copper as the basis of fungicide sprays for general use. 

Copper-Containing Powders. 

Being much easier and cheaper to apply, powders were long since 
extensively experimented with as substitutes for liquid sprays. It 

* In copper-soda mixtures the copper i.s present ia the form of hydrated carbonate. 



lo March, 1912.] 


Vine Diseases in France. 


175 


is now generally recognised that they cannot^ when used alone, be 
relied upon as efficient protection, and for a good many years little has 
been heard of their use. Since the disastrous mildew visitations of tlie 
1910 summer, they have once more come to the fore, not, however, as 
substitutes for, but as a complement to the usual copper sprays. An 
application of suitable powder, applied wnth the bellows or, preferably, 
with the knapsack machine, in the same way as sulphur, immediately 
after spraying, very considerably increases the efficiency of the protection 
afforded by the latter. It will he readily understood that a powder can 
easily be blown into the interior of the vine, thus making it possible to 
reach parts which it would be difficult to get at with the liquid spray. 

Numerous forms of copper-containing powders are now for sale in 
France. Some are mixtures of sulphur and sulphate of copper, so that 
the same application may serve to combat oidium as well as mildew. 
In other cases the copper* sulphate is simply mixed with an inert sub- 
stance, serving to dilute it and to enable it to be ground into a finer 
powder than would otherwise be possible. Such is SiilpJwsteaiite a very 
popular preparation which is a finely powdered mixture of talc and copper 
sulphate. In some powders, again, the copper is in the form of oxide, 
or of acetate (verdet). whilst the oxychloride of copper, previously referred 
to as a spray, constitutes an excellent powder for use in the dry state. 
These latter substances have the advantage of not burning the foliage. 
If the copper is present in the form of sulphate it is recommended to add 
a certain quantity of lime before use to- prevent damage to the foliage. 


Conclusion. 

The above is a brief review of modern French and Swiss opinions 
on the whole question of fungicide sprays, so far as their composition is 
concerned. It will be remarked that they do not agree on all points 
with modern English views as stated in the Eighth Report of the Wohurn 
Experimental Fruit Farm (1908) which was reviewed by Mr. IMc Alpine, 
late Vegetable Pathologist for Victoria, in the Journal for November, 
1910. The chief difference consi.sts in the proportion of copper con- 
sidered necessary in order to secure adequate protection. Even with 

verdet and oxychloride, which permit a reduction in the quantity of copper 
used, very much stronger mixtures are recommended than the 10 ozs. to 
50 gals, provided for by the Woburn formula. 

A point of the most vital importance, of gi’eater importance, perhaps, 
than the composition of the spraying mixture, is the absolute necessity 
for early treatment if protection is to be achieved. The first spraying 
must he carried out before there are any visible signs of the disease. 
This was emphatically impressed upon the Societe des Agriciilteiirs de 
France by M. Capus in February last, as follows: 

. . . For the defence of leaf, bunch and grape, one moment alone is of 

importance : that of invisible invasion or contamination, after which the enemy 
being in occupation, any intervention by the vine-grower is rendered futile. What 
we must guard against bv treatment is thus, not the visible invasion, but the hidden 
invasion. 
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The exhaustive inquiry conducted by La Revue de Viticulture on the 
results obtained during the disastrous 1910 summer led to the following, 
conclusions'^:-^ 

The efficacy of copper salts in the treatment of mildew does not admit of any 
doubt, provided such treatment is applied at a suitable time. The failures which 
occurred in 1910 were due in the majority of cases to late treatments, to treatments 
which were not plentiful enough, to incomplete treatments not followed up by 
application of powders, or to treatments wdth liquids which did not contain a 
sufficient dose of copper. 

As the result of its inquiry, La Revue issued the following practical' 
instructions as to what should constitute efficient treatment : — 

1. Spray with copper mixtures in a preventive way before mildew appears in the- 
region, no matter what the length of the vine shoots may be. 

2. Repeat such spraying, in an opportune tnamier^ every time the vine is in a 
receptive state ; that is, each time that a fall in barometric pressure corresponds, 
with a fall in temperature. 

3. Execute sprayings very rapidly over the whole vineyard, irrespective of 
weather ; even if it be raining. 

4. Spray abundantly and see that the workmen apply the liquid to all organs, 
of the vine ; gangers to follow up workmen instead of walking in front of them. 

5. Each spraying to be simultaneously carried out on each side of each row. 

6. In districts where vines are trellised, they should be tted up as early as. 
pos.sible. 

7. As soon as the flowers are formed, spraying to be followed, whilst the vines, 
are still wet, by sulphuring with sulphur containing 10 per cent, of copper sulphate 
or applications" of powders of talc, &c., containing 5 to 10 per cent, of copper 
sulphate ; these pow’ders to be spread in a cloud in such a way as to cover the whole 
surface of the grapes; such applications to be made between sprayings, as soon as- 
setting is over. After the fruit commences to colour apply no more sulphur, but 
only copper-containing powders. 

8. Vine-growers should make the necessary arrangements to assure rapid execution 
of copper treatments. 

9. Vines should be kept in a good state of vegetation, so that they may offer- 
greater resistance to the attacks of mildew. 


BEE-KEEPINa IN VICTORIA. 

{Continued from 'page 1/5*) 

F. R. Beuhne^ Bee Expert, 

III.— RACES OF BEES. 

Of some twenty known varieties of the honey bee (Apis mellifica) four- 
only have been introduced and established in Australia, viz., the Black 
Bee j the Italian ; the Cyprian ; and the Carniolan. 

The Black Bee, it has been stated, was first brought to Tasmania from* 
Great Britain in 1^24. From Tasmania some hives were taken to Sydney 
and from thence the variety has spread pretty well over the whole of 
Australia. It is hardy and will fly on cold and wet days when some* 


* Raymond Brunet, Report read at the Tours Viticultural Cong^ress, 14th January, 1911. 
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the other races will not leave the hive, and it commences brood rearing 
very early in spring — almost in midwinter. As in the raising of broody 
pollen, the fertilising dust of flowers, is required, the black bee is a 
most important factor in the fertilisation of the blossoms of the 
-earliest flowering kinds of fruit trees. In cool districts, or when 
the pollination of fruit blossom is of greater importance than the 
yield of honey, the black bee or one of its crosses with Italian or Cyprian 
is probably the best kind of bee to keep. On the other hand, Blacks, 
.although commencing to breed early, do not maintain a high rate of re- 
production for long and, where the main honey flow occurs in summer, 
do not give as good a yield of honey per hive as Italians. They are 
excessive swarmers, more excitable when handled than the other races, 
offer less resistance to foul brood, and often allow wax moth grubs to 
infest their combs. 

The Italian Bee was introduced in the seventies. It is of somewhat 
lighter build than the Black and has three yellow or light orange coloured 
bands across the abdomen. It is gentle and little inclined to sting when 
properly handled. Italian queens, even those imported direct from Italy, 
vary greatly in colour, some are quite yellow, and some almost as dark as 
black queens ; whilst others have dark and yellow bands. The colour 
of the queen is therefore no indication of purity of race, the best proof 
of which is the uniform markings of all her worker progeny. Italian 
bees cling tightly to the combs when the frames of combs are handled, 
while black bees or hybrids often drop off without shaking. 
Pure bred Italians, and, to a lesser degree their crosses with others, 
are more immune from foulbrood, and rarely allow wax moth grubs to 
get into their combs. They begin breeding later in spring than Blacks, 
but at the approach of warm weather soon overtake the latter and main- 
tain a greater worker force throughout the season. A variation of the 
Italian is the Golden Italian which w^as secured by select breeding for 
colour, or by crossing with Cyprians. It has five yellow’’ bands instead 
of three — ^practically the whole of the abdomen is yellowc Bees of this 
variety are more susceptible to cold and wet than the three banded Italians 
.and rather predisposed to Bee-Paralysis. Italians, when pure, do not cap 
their combs so white as black bees do, and are therefore less suitable for 
the production of comb honey. 

The Cyprian in appearance, and many other respects, resembles the 
Italian. It is somewbat slimmer, the yellow rings are of a deeper shade, 
and the fuzz rings of the segments whiter. Cyprians are gooJ breeders, 
sometimes continuing brood rearing when a honey-flow has stopped till all 
.stores are consumed. They raise a large number of fine queen cells at 
swarming time or when made queenless. Their undesirable characteristic 
is viciousness during a dearth of nectar, when even the use of smoke, so 
effective with other races, will not subdue them. As they are not superior 
to Italians in honey gMhering they are not desirable, and not many are 
now kept in Victoria. 

The Carniolan is one of the more recent introductions, in appearance 
and habits resembles the black bee, from which it is distinguished by the 
greyish colour of the segment rings. Carniolans are excessive sw^armers, 
as gentle as Italians when pure, but owing to their close resemblance to 
blacks it is difficult to maintain purity of race. Taking the experience of 
the largest honey producers of this State for guidance the three banded 
Italians can be recommended as the best bees to keep for honey produc- 
■tion. 
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Handling of Bees. 

The sting of the bee is an important factor in preventing- over produc- 
tion of honey. There are many persons who have an almost unreasonable 
fear of bees, or, rather of getting stung, and yet there are very few. people 
to whom a sting causes more than a sharp pain for a short time and some 
discomfort ihroiigh swelling of the affected part. Both pain and swelling 
become less and less after a number of stings have been received and the 
seasoned beekeeper, while reducing the number of stings he receives to a 
minimum by observing certain rules, takes little notice of the stings he 
does receive beyond removing them promptly. There are, however, some 
individuals to whom a sting causes serious pain and protracted discomfort, 
and to whom bees have a lasting dislike — attacking them whenever they 
come near hives, vSuch people should have nothing to do with bees. 

Most, however, after being stung 
a number of times become more or 
less, immune, even though the first 
few stings caused considerable 
pain and swelling. With the 
right strain of bees ; an under- 
standing of their habits ; correct 
methods of handling ; and a know- 
ledge of irritating causes the 
largest apiary can be run without 
more than an occasional stifig 
being received. 

Of late years bee stings have 
been used by medical men for the 
cure of certain forms of rheuma- 
tism. That the poison of the 
sting has no lasting injurious effect 
upon the human system seems evi- 
dent from the fact that many pro- 
minent men who have liyed 
amongst bees all their lives ha\*e 
attained to extreme age, e.g.^ Dr. 
Dzierszon, Rev. Langstroth, Dr. 
C. C. Miller, A. T. Root, and 
others. 

To avoid stings as much as possible one should dress in light coloured 
clothes, bees have a rooted objection to anything black, and more so 
when it is rough or fuzzy The odours of such things as camphor, 
kerosene, turpentine, eucalyptus oil, carbolic acid, lysol, dogs, horses, 
ants, or meat, on the hands or clothes of the operator, or anywhere near 
the hive, will cause bees to sting. In their attacks oni trespassers (as in 
their search of nectar) bees are largely guided by the sense of smell. The 
odour of flowers attracts them to the spot where the flowers grow, while the 
sense of sight locates the blos.som. 

When approaching a hive one should walk lightly and avoid standing 
in the line of flight of the bees leaving the hive or returning to it. Before 
opening the hive blow a whiff of smoke from the smoker in at the entrance, 
and another one or two over the top of the frames as soon as the hive cover 
is raised sufficiently. When these precautions are taken there need be little 
fear of stinging unless the bees are of a vicious strain, in which case the 
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queen should be removed and one from a gentler stock introduced. There 
are, however, occasions when even the best tempered bees will sting more 
or less viciously, For instance, when a honey flow has suddenly ceased 
and bees have had access to honey other than the nectar in flowers ; or 
when a colony has become hopelessly queenless, which means that they 
have no queen and no brood to raise one from. The remedy in the first 
case is never to allow bees access to honey outside the hive, and not to 
open hives when robber bees are seen hovering round. In the seccmd, gi\'e 
the queenless colony a comb of brood from another hive, or introduce a 
queen. 

To reduce the effect of a sting to a minimum it should be quickly 
removed, when very little of the poison will have entered the puncture. 
The sting itself is a sharp-pointed and barbed hollow shaft connected 
wdth the poison sac in the body of the bee. When the sting has entered 
the rubberlike human skin it cannot be withrawn on account of the barbs, 
and in the effort of the bee to free itself the sting with the poison bag, 
and the actuating muscles attached, is torn from the abdomen. The 
muscles may be seen to continue Avorking sometimes for many seconds 
after the sting has become detached from the bee and it is therefor ad- 
visable to immediately remove it from the skin. This is best done by 
scraping it away with the fingernail or if both hands are engaged rubbing 
it off on your clothes. On no account should a sting be picked off with 
the linger tips because that cannot be done without pressing the poisoi't 
bag and injecting the whole of its contents into the skin. 

To neutralise the effects of a sting a number of remedies are recom- 
mended. The blue bag is the most commonly advocated cure — I am not 
at all sure whether green or yellow would not do as well. 

Ammonia is certainly more effective, but it has the disadvantage of 
irritating the bees, and more stings are likely to be the result. AVashing 
the part stung with soap and water allays irritation, whilst if many stings 
have been received bathing with hot water will diffuse the poison, lessen 
the pain, and reduce the swelling. For the average individual the best 
thing to do is to quickly remove the sting and think no more al30ut it. 

(Ta- he contmued.) 


ORCHARD AND GARDEN NOTES. 

E. E. Pescoft. Principal, H orii cultural School, Burnlev. 

The Orchard. 

Green Manure. 

As eniiphasized iii last month's notes, the importance of a co\'er crop 
for green manure should not be overlooked. Where the physical properties 
■of the soil require improving, or where the soil needs humus, this class 
of crop is an urgent necessity. 

The sowing of the crop should not be delayed, so that a good herbage 
may be produced before the cold of winter stops the growth, , ft vis, gene-, 
rally found that it is far better to secure 'as good a growth as .possible,' in 
the autumn. 

Cultivation. 

Late in the month, or early in April,, a start may be made with the 
autumn ploughing. Advantage should be taken of the first rains to get this 
w'ork done. 
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The present season has been entirely opposite to that of last year, whefts 
summer and early autumn rains were abundant, and the first opportunity 
must be taken to open up the soil to let the moisture in. 

Planting. 

It is advisable to open up and prepare early the new areas for plant- 
ing. If at all possible, the soil should be well aerated and sweetened 
before planting. It is possible to grow young trees in freshly opened soil, 
but the general experience is against such work, it being preferable to have- 
the soil as sweet as possible for the young orchard. In anticipation of 
planting, the soil at' first need only be ploughed roughly, and it should not: 
be afterwards harrowed. 

Strawberries. 

Strawberries may be planted during the month. If planted early, they 
become established this season, and so are enabled to bear a light crop in^ 
the springtime. Strawberries require good soil; new soil, or old grass land 
is always preferable. 

In planting, ample room should be left for cultivation between the- 
rows, as all weeds should be kept down. 

Pests. 

No codlin-moth-affected, or diseased fruit of any kind should be left 
on the ground after the crop has been gathered. These should all be 
destroyed by boiling. 

Ru.st infested plum and peach leaves, as well as ail foliage of stone 
fruits that have been attacked by this and other fungus diseases, such as 
shot hole, &c., should be burned if possible. This will minimize the- 
possibility of future attacks. 

. The same treatment should be given to foliage where either red spider- 
or the bryobia mite have been in evidence. 

Yegetable G-arden. 

Autumn weeds must be kept out of the kitchen garden. These rapidly 
grow, and remain as robbers r'ght through till springtime. It is doubtful' 
whether any chemical means should be taken to keep the weeds in check 
in this section. Both red oil emuls'on and the lime-sulphur wash have been 
used for this purpose ; but the work is only in an experimental stage, and 
this treatment cannot be generally recommended. It will be best for the- 
present to resort to hoeing or to hand weeding. 

The section should be well dug over for planting the winter crops. 
Before digging, a light sprinkling of bone dust, and a good top dressing of 
stable manure should be spread on the surface. These may then be dug 
in, as they provide humus for the soil. 

Large plots should be avoided in winter; where such occur, a path, 
should be run down the centre. This will provide more efficient drainage. 
The beds too may be more raised than in the summer time. 

Early onions may be planted out in the beds, and if not already done,, 
onion seeds should be planted at once. 

Ail classes of seedlings may be planted out ; and seeds of lettuce, early 
peas, beet, carrot, radish, cabbage, cauliflower, and swede turnip may be 
sown. 

Asparagus beds should be cleaned out and cut down as soon as the- 
berries begin to colour. Celery rows should be kept earthed up ; rhubarb 
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l)eds should be given a dressing of manure to encourage the coming winter 
•crop, and new rhubarb plantations may now be established. 

Flower G-arden. 

The hot dry weather has made havoc in some flower gardens, and, as a 
result of this weather, red spider has been prevalent on some succulent and 
herbaceous plants, 'i’hese should be destroyed, particularly where dahlias 
are growing ; or a good nicotine spraying should be given if the plants are 
to be retained. 

Chrysanthemums, roses, and dahlias will now all be coming into bloorr ; 
and as these show their bloom buds, they should be fed with liquid 
manure weekly. 

All classes of spring flowering bulbs, as well as hardy annual, biennial, 
and perennial seeds, should be planted and sown. 

Roses should be watched for mildew attacks, and the sulphur should be 
freely used for this. Planrings of shrubs and trees may now be made, 
and wherever flowering shrubs have ceased to bloom, they may be pruned. 
Frequent cultivation and watering will be necessary, especially if the 
weather continues hot and dry. 


WHEAT AND ITS CULTIVATION. 

{Continued from fage loi.) 

A. E, T. Richardson, M.A., B.Sc. {AgricA Agricultural Superintendent, 

II.— ITS STRUCTURE AND NUTRITION. 

One of the most interesting chapters in the h’story of agricultural 
science is that relating to the discovery of the food requirements of plants. 
More than a century of careful scientific investigation was necessary to 
establish the fundan'ental facts of plant nutrition and on this basic know- 



7. GERMINATING WHEAT GRAINS. 

ledge the superstructure of modern agricultural science rests. The aim 
of the present article is to supply a simple account of the more important 
of the facts of plant nutrition by using our staple farm crop as an illus- 
tration. 




In the preceding article we noted that the 
wheat kernel consists of three distinct por- 
tions (j.) Embryo or germ (2) Protective 
coats (3) Endosperm — the latter consisting 
mainly of starch and serving as reserve ma- 
terial for nourishing the young plant. 

To bring about the germination of this 
kernel three factors are necessary^ namely 
(i) moisture, (2) air (3) warmth. Under 
these stimulating agencies the germ soon 
enlarges and the plumule and radicle burst- 
ing through the pericarp form respectively 
the miniature stem and the root of the young 
plant. 

The first supply of food for the young- 
pi ant is derived from the reserve materials 
of . the endosperm. As these reserves of 
food, however, are insoluble in water, they 
are manifestly incapable of passing out of 
the cell walls in which they are enclosed. 
They must be brought into a condition in 
which they may diffuse readily from cell to 
cell. This transformation is effected by 
the chemical activity of a substance called 
diastase, which is secreted by the epithelial 
cells of the scutellum {vide p. 99, Fig. 3). 
Diastase belongs to a class of bodies called unorganized ferments or 
mzymes and a very small amount of diastase is able to transform prac- 



8. LONGITUDINAL SECTION 
THROUGH THE ROOTCAP OF A 
YOUNG WHEAT ROOT. 


tically an unlimited 
amount of starch into a 
soluble form. It is 
diastase which is re- 
sponsible for the con- 
version of the starch of 
the germinating barley 
grain into maltose — 
one of the sugars — in 
the manufacture of 
malt. This diastase 
transforms the starch 
of the grain into mal- 
tose which being 
soluble diffuses from 
cell to cell until it 
reaches the growing 
points of the develop- 
ing embryo and sup- 
plies it with some of 
the nourishment neces- 



sary to its growth. 9. transverse section of a young wheat 
Similarly, the pro- root showing root hairs (///.), vascular 
tein matter of the endo- bundle epidermis (c), and ground 

sperm, whicli, like the tissue. 
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starch, is insoluble in water, is acted on by a ferment present in the graiii^ 
and is broken down into diffusible proteids called peptones. These soluble 
peptones, as well as other nitrogenous compounds of lesser importance 
(amides and amido-acids) diffuse from cell to cell and nourish the growing 
tissues of the young embryo. It is not long before the reserves of food 
in the seed are exhausted, and henceforth the young plant must lead an 
independent existence. At this stage an examination of the root system 
will reveal several interesting features. 

Along the greater portions of the roots, minute delicate librils will be 
observed. These are the tender root hairs which push their way through 
the minute interstices between the soil particles and apply themselves 
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closely to the uneven edges of the soil grains. Microscopical examination 
proves them to be long tubular appendages — mere delicate prolongations of 
the epidermis. The epidermis forms the external layer of the rootr and, 
as may be seen in Fig. lo, it is composed of cells closely packed together 
with no interstitial spaces or openings of any kind. In this respect, 
as will be shown later, it differs markedly from the epidermis of the leaf. 
From this absence of openings it will Be clearly apparent that the plant, 
so far as the root system is concerned, is quite incapable pf appropriating 
food of a solid character from the soiL-<» Whatever nutrients are obtained 
from the soil, therefore, must be liquid or gaseous in character. Now the 
particles that compose a normal soil in good condition are very irregular 
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in shape^ and are invested with a film of water. This film of moisture 
surrounding each soil particle is really a very dilute solution containing 
various substances dissolved from the mineral constituents of the soil. It 
is this film surrounding each soil particle which is the source of the plant 
food obtained from the soil The mode of entry of this dilute solution to 
the epidermal cells of the root may be illustrated by a very simple ex- 
periment. 

If a lamp chimney covered over one end with a piece of bladder or of 
parchment be partially filled with strong brine, and then placed m a 
vessel of water, the two liquids will be separated merely by the thin mem- 
brane. Under these circumstances, each of the liquids will diffuse through 
the membrane and mix with the liquid on the other side. The attraction 
for water inwards will be greater the stronger the brine. The movement 
will continue until the liquids on both sides of the diaphragm have the 
same composition. 



This process is 
called osmosis, and each 
cell in the epidermal 
layer of the root is a 
small osmotic appara- 
tus. The cell sap corre- 
sponds to the salt solu- 
tion, the cell wall and 
protoplasm to the dia- 
phragm or the bladder 
separating the liquids, 
and the soil solution 
on the surface of the 
soil particles corre- 
sponds to water in the 
vessel. But there is 
one important differ- 
ence to be borne in 
mind. While the pro- 
toplasm of the cell 
readily allows the soil 
11. EPIDERMIS OF ROOT OF FEDERATION Water bearing in solu- 
WHEAT (x 270). tion plant food to dif- 

fuse inwards and mix 

with the cell sap it refuses to allow the bulk of the dissolved sub- 
stances in the cell sap to diffuse outwards. The osmosis of plant nutrition 
is therefore a controlled osmosis, the control being exercised by the living 
protoplasm of the cell. 


The density or concentration of the cell sap must on fertile soil be 
always greater than that of the dilute solution investing the soil particles, 
so that the solutions outside may be carried inside the cell and tend to 
make it tight with water or turgid. The solutions which penetrate the 
epidermal cells by osmosis, pass from cell to cell in the root tissue by the 
same process. In the lower types of plants, such as the alg£e, which are 
composed entirely of simple cel luTar, tissue, the movement of water within, 
the plant may be accounted for by osmosis alone 


Wheat and its Cultivation. 


‘io. MarcHj 1912.] 


185 


In the higher plants the transference of water from cell to cell by 
-osmotic agencies alone would be far too slow to keep pace with the water 
requirements of the leaves. Specially developed structures are therefore 
found in these plants, and serve as conducting media \vhereby the water 
taken in at the root finds its way rapidly to the leaf. Fig. 10 shows a 
cross section of a young root of F ederation wheat. Several delicate root 
hairs {fJt.) will be observed, each forming simply an elongated cell of the 
epidermis. In the centre of the root is the axillary vascular bundle (v.b.) 
which runs throughout the length of the root and ultimately merges Into 
■similar structures in the stem. 

Fig. 15 is a longitudinal section through one of the vascular bundles 
of the stem. 



Each bundle consists, mainly, of a series of elongated cells with ligni- 
'fied thickened cell walls, and a variety of long cylindrical vessels forming 
continuous open tubes, with and without spiral thickenings. These vessels 
originally contained protoplasm, 
but during the course of growth 
the protoplasm was used for 
thickening the cell walls, and the 
matured vessels are merely long 
tubes specially adapted for con- 
-^iucting water. 

The dilute solution of mineral 
plant food, which has diffused 
through the root hair, epidermis, 
and root tissue, now finds it^way 
to the conducting tissues of the 
axillary vascular bundle, and is 
conveyed through similar tissues in 
the stem to the leaf. 


Structure and Function of 
THE Leaf. 

What takes place when the 

dilute mineral solution reaches the 

leaf may best be understood by 
referring to the structure of the 
wheat blade. Fig. 16 is a 


LONGITUDINAL SECTION OF YOUNG 
WHEAT ROOT SHOWING AXILLARY 
VASCULAR BUNDLE {v.b.) FOR 
CONDUCTING SAP, ALSO ROOT 
HAIRS {r.h.). 


transverse section of a leaf of Federation wheat. Above and below, 
the leaf is bounded by a single layer of epidermal cells, and lying 
between is the mesophyll. The upper portion of the mesophyll is typically 
closer in structure than the lower portion, which is usually spongy in 
character and contains a large number of intercellular spaces. These 
intercellular spaces form labyrinthic chambers in which air freely circulates 
in the interior of the leaf. Scattered through the body of the mesophyll 
are the vascular bundles which form in wheat a set of parallel strands 
serving not only as a skeleton for the support of the remaining leaf tissue,, 
but also as media for the conduction of the sap to every part of the leaf. 
The cells of the mesophyll contain a large number of green bodies called 
chloroplasts or chlorophyll corpuscles, which give the leaf its characteristic 
green colour. The epidermis (Fig. 17) of the leaf in contrast to that 
of the root is studded with microscopic openings called stomata, more or 
less regularly placed. Each stoma or pore consists of two sausage-shaped 
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guard cells joined together at the extremities in such a manner as to leave 
a very narrow slit-]ike pore between them. The opening and closing of 
these stomata are brought about by changes in the curvature of the guard 
cells, and this in its turn is dependent on the turgidity or water content 
of the cells, 

It is interesting to note that in this specimen of wheat the number of 
stomata on the uffer surface per square centimetre amounted to 3,681, 
whilst the number on the lower surface was 3,321 per square c.m. 


^ Resfiraiion . — These stomato are the breathing pores of the plant. Re- 
spiration is quite as necessary for the life process of plants as it is for 
animals and the process is essentially the same in animals. The stems, 
roots and lear^es of a plant are constantly in need of oxygen for respiration, 
and while under ordinary conditions the aerial portions of a plant can 
secure a sufficiency of oxygen for their requirements, it not infrequently 
happens that the roots suffer from lack of proper supplies of air in the 


soil. This may readily be 
seen in the unhealthy, sickly 
yellow appearance of wheat 
growing in low-lying por- 
tions of fields after heavy 
winter rains, or in badly 
drained water-logged soils. 
Respiration goes on through- 
out a plant’s existence and 
its' general effect is to destroy 
the carbonaceous material of 
the plant and liberate car- 
bonic acid gas. 

Assimilation or Photosyn- 
thesis. — This process of re- 
spiration in green plants is 
overshadowed by the oppo- 
site process of assimilation. 
The leaf is the medium 

_ whereby all green plants are 

13. irans^erse section of the stem of enabled to obtain from the air 
FEDERATION WHEAT, SHOWING VASCULAR ^he carbon which foniLs the 
BUNDLES. greater portion of their bulk. 

Carbonic acid gas is present in ordinary air to the extent of about four parts 
in 10,000. Air containing carbonic acid enters the stomata and circulates 
freely in the intercellular spaces. Under the influence of sunlight which 
supplies the necessary energy and in the presence of the chlorophyll and 
moisture in the leaf, the carbon of the carbonic acid is fixed by being 
converted into carbohydrates and oxygen is set free and exhaled by the 
plant. This process is called ‘'carbon fixation,” “ assiaiilation,” or as 
it is dependent on light " photosynthesis.” The energy necessary to effect 
these changes is of course obtained from the light and the leaf has trans- 
formed the energy of sunlight into potential energy possessed by the newly 
formed carbohydrate. Stephenson for this reason described coal as 
" bottled sunlight,” because the energy it possessed was derived from the 
sunlight, which, ages ago assisted to grow the vegetation which we now 
mine as coaL 
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This prcicess is of enormous practical importance in the economy of 
nature. All animals directly or indirectly are dependent on the preliminary 
life of plants to store up food, and green plants have the power of securing 
the greater portion of the solid matter of which they are composed from 
the carbonic acid gas of the air. Much discussion has taken place as to 
exactly what happens in the process of assimilation. In any case starch 
may be regarded as the first visible product formed. Starch, however 
does not accumulate in the leaf, but is transferred from the leaf to the 
stem and roots to be stored till required. The starch is transferred by the 


agency of an eiizyme^ — diastase — such as is formed in the genninating grain. 
The starch is thus converted to sugar, which being soluble may diffuse to 
such parts as require it. Photosynthesis takes place only in the day time, 
whereas respiration is constantly in progress. Respiration, hoAvever, is 
never so rapid as , 

the opposite process 
of assimilation so 
that the net result 
is an increase in 
dry weight as a re- 
sult of assimilation. 

Transpiraiion . — 

A third function of 
the leaf is to get rid 
of the superfluous 
water taken in by 
the root-hairs. As 
the mineral plant 
food taken in by 
the root is in the 
form of a very 
dilute solution, it 
follows that a large 
amount of water 
must be evaporated 
in order that the 
plant may receix’e 
sufficient mineral 
matter to build up 
its tissues. The 
superfluous water is \ aporized in the intercellular tissues of the niesophyii 
and passes out through the stomata, whilst the mineral substances remain 
behind. This important process is called transpiration and by its means 
the absorption of fresh supplies of mineral food from the soil is rendered 
possible. 



[14. TRANSVERSE SECTION OF A STEM OF FEDERATION 
WHEAT (X 50). 


A large number of experiments have been made to determine the amount 
of water lost by transpiration from the ordinary farm crops. Though 
the actual amount is very considerable it is less than wmuld be evaporated 
from an equal surface of wmter exposed to the same conditions. Lawes 
and Gilbert’s experiments tend to show that for every ton of dry matter 
elaborated in ordinary farm crops about 250 tons of water require to be 
evaporated from the leaves. HellriegeTs observations in Germany show 
that for wheat 453 tons of water are required for each ton of dry matter 
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produced. It is probable that under Australian conditions the amount 
required would be even higher than this. Assuming, however, in the- 
absence of definite figures for Australian conditions, the results obtained 
by Hellriegel, and ns'^mning that the ratio' of grain to straw in an average-: 

wheat crop is “ ‘ A’ them 

would need to transpire 
an equivalent of 6 inches 
of rain, and a 30 -bushel 
crop would need approxi- 
mately 9 inches of water. 
In other words 6 inches ^ 
of absoluiely elective 
rain during the growing- 
period should be theore- 
tically siijficient for the- 
requirements of a 20- 
bushel crop of wheat pro- 
vided the soil was in good 
condition at the time of 
germination. Such re- 
sults are not obtained in, 
practice, however, be- 
cau.se under the most per- 
fect methods of soil culti- 
vation, losses of mois- 
ture from the- soil other - 
than by the transpiration 
current are inevitable. Obviously there should be a sort of equilibrium 
existing between the amount of water transpired and the amount absorbed 
by the roots. Frequently the former is in excess of the latter and wilting 
results. This often takes place in a wheat field in early spring when hot 


15. LONGITUDINAL SECTION OF A FEDERATION 
WHEAT STEM THROUGH THE VASCULAR 
BUNDLE SHOWING THE CONSTRUCTION 
OF THE CONDUCTING VESSELS. 



16. CROSS SECTION OF A W^HEAT LEAF SHOWING EPIDERMAL CELLS, 
MESOPHVLL, AND VASCULAR BUNDLES, 


winds are prevalent or when wheat has been thickly sown or manuring 
has been excessive. Under these circumstances transpiration from leaf and 
stem is not infrequently in excess of the amount of water taken up by 
the roots and injury results. The water is mainly transpired through 
the stomata of the leaves and as the number of stomata is usually greater 
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on the under surface, transpiration is more active from that surface. The- 
guard cells of the stomata regulate the amount of diastomatic transpiration*, 
and the relative position of these cells is largely dependent on their tur- 
gidity. The more turgid the guard cells the more they curve away from 
one another, the wider the opening and the greater the transpiration. 
Conversely when they become flaccid they straighten out and completely' 
close the aperture. Transpiration is therefore largely influenced by the 
turgidity of the guard cells. 

The most important external conditions governing the processes are — 
{a) Temperature. 

(Z>) Humidity. 

{c) Intensity of light. 

{d) Air movements. 

(e) Water content of soil. 

Some of these influence transpiration through the agency of the guard’ 
cells and some of them act independently. 

The absorption of the dilute mineral solution by the root hairs from 
the soil grains and the mode of its transference to the manufacturing, 
organs of the plant — the leaves — has already been described. It is now 
necessary to consider the nature of the food thus absorbed. 

This may be determined synthetically by means of water cultures, i.e., 
by growing wheat plants in vessels containing distilled water to which- 
certain mineral substances of known chemical composition have been added. 
Carbon we have already seen is obtained from the air, hydrogen and' 
oxygen, which are also' necessary, are obtained from water. Water cultures- 
shO'W that besides these three there are other seven chemical elements neces- 
sary, and that these can only be obtained from the soil. 

These seven are nitrogen, phosphorus, sulphur, iron calcium (lime), * 
magnesium- and potash. If the soil is wanting in but one of these elements^ 
there is. no crop. Three other elements drawn from the soil are always* 
found in the ash of plants but they are regarded not as essential, but as 
accidental elements. These are silicon (silica), sodium (soda), and' 
chlorine. A number of other accidental elements may be found in crops 
from special soils. 

For the farmer practical interest centres in the seven essential con- 
stituents of the ash enumerated above. Each of these is usually present 
in sufficient quantity in Australian wheat soils save phosphoric add. Even 
on such soils there is usually from fifty to one hundred times piore phos- 
phoric acid than is required for one wheat crop. But the roots have no* 
openings and they must absorb their ash constituents in solution and the 
great bulk of phosphoric acid in soils is insoluble in water. Given suf- 
ficient soil moisture and good physical condition it is the most deficient 
soil constituent which determines the size of the crop, and for this reason 
it is usual to supply a little soluble phosphoric acid in superphosphates to 
improve the soil in its weakest point. 

Soils may be classed as sand, clay, lime and peat or humus soils. As 
regards the grain the ash varies little in composition according to the 
soil. The straw however varies considerably — e.g., on clay soil the ash 
may contain about 70 per cent, of silica, on peat hardly any. A 20-bushel 
crop of wheat may contain 35 lb. nitrogen, 14 ib. phosphoric acid, and 
20 lb. of potash, the first two being chiefly in the grain and the last-named 
in the straw. 
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While the composition of the ash of the whole crop varies according 
to the soil it is grown on, it is evident that the crop exercises to some extent 

a powei' of selection, absorb- 
ing in largest quantity those 
particular constituents which 
it requires : — Thus the ash 
of wheat contains a rela- 
tively high percentage of 
phosphoric acid and a low 
percentage of lime. The 
ash of mangolds, on the 
other hand, is rich in potash, 
whilst that of clover and 
lucerne is rich in lime. What 
probably happens is that the 
nutrient solution for any 
given soil is more or less of 
constant composition. The 
root hairs allow this soil 
solution to enter by osmosis 
until the concentration inside 
the cell is the same as that 
17. EPIDERMIS OF FEDJ.RATION WHEAT No more Can enter 

(UNDER SURFACE OF LEAF) SHOWING 

STOMATA (3321 PER SQUARE CENTi- withdraw some of the 

metre). nutrient solution for con- 

structive purposes and thus lower the concentration of the cell sap in that 
ingredient- Soda is more abundant in the soil than potash, yet in the ash 
of wheat potash is far 
more abundant than is 
soda. 

In the case of wheat 
the plant cells beep utiliz- 
ing the potash for the 
construction of tissue and 
thus lowering the concen- 
tration and permitting 
more to enter. On the 
other hand very little 
soda is used by the plant 
cells and the cell sap is 
therefore as concentrated 
in soda as that of the soil 
solution. 


Storage and Migration 
OF Food. 


The leaf is the manu- 
facturing organ of the 
plant. It has already 
been shown that it is re- 


18. 


epidermis of leaf (x 300) OF WHEAT 
SHOWING STRUCTURE OF STOMATA. 


sponsible for the forma- 
tion of carbohydrates such as starch and sugar from simple inorganic 
materials. It also builds up organic compounds containing nitrogen such 
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Wheat and its Cultivation, 


as the proteins. The intermediate stages between the absorption of nitrates, 
sulphates, and phosphates by the roots and the elaboration of proteins by 
the living cells of the leaf are not known, but it seems probable that inter- 
mediate products like asparagine and other amido acids are first fornied and 
that these are subsequently elaborated into protein. Most of the compounds 
elaborated by the leaf are used for building up new cells, cell walls and in 
nourishing the living tissue. During active vegetation and under ordinary 
conditions of growth there is more material constructed than is needed for 
the immediate requirements of plants. In t&e case of wheat sown in April 
or May the early growth is usually vigorous. As winter comes on the 
temperature of the soil gradually tails and growth appears to be at a 
standstill. 

In reality, however, assimilation is going on actively but the products 
are utilized in the formation of new roots and the ultimate success of the 
crop is in a large measure dependent on the nature of the root system 
built up in this stage of apparent inactivity. With a gradual rise of 
temperature characteristic of early spring the wheat plant enters on the 
most vigorous period of its existence. Assimilation now proceeds actively 
and the products move off as fast as they are produced and are stored 
in the stems of the plant for future use. At a later stage the lower leaves 
begin to die off, and the carbohydrates together with the important nitrogen 
phosphoric acid and potash compounds are gradually moved to the more 
active portions of the plant. 

After the fertilization of the grain takes place the absorption of food 
supplies from the soil practically ceases and the whole energies of the 
plant are concentrated on the migration to the grain of the already 
elaborated material stored’ in the leaves and stem. 

There is a general movement of water from the lower portions of the 
plant to the upper parts, and with the moisture the sugars, amides and 
proteins are transferred to the grain. Desiccation now sets in, and in the 
case of wheat about two-fifths of the whole dry matter of the plant is found 
in the grain. Of the nitrogen and phosphoric acid found in the whole plant no 
less than three- fourths of the former and about two-thirds of the latter 
substance are found in the kernel. 

The microphotographs and sections illustrating this article were pre- 
pared bv the Acting Vegetable Pathologist, Mr. C. C. Brittlebank. 


(To he continued^) 


192 


Journal of Agriculture^ Victoria. [10 MarCH^ 191J. 


FARM BLACKSMITHING. 

{Continued, from page 12 f.) 

George Baxter, Instructor in Blacksmithing, Working Metis College,. 

Melbourne. 

V.— WELDING 

Forging a Hook. 

It is not a very difficult matter to forge a hook provided one has a 
good idea of the shape and strength required. 

An easily remembered approximate rule to determine the size of iron 
to make the hook is to reckon the diameter of bar equal to the square 
root of the load to be lifted, and, for the length of bar, eight times 
its diameter. 

When the piece has been cut off one end is heated and upset to form 
the eye; it is then flattened as shown at A (Fig 50). A hole is then 
punched through it (see B), .and the eye worked to shape on the Ix^ak of 
the anvil so as to make the iron forming the eye circular, similar to C. 
The hole should not be too large; it is sufficient if large enough to allow 
a link of the chain to which it is to be attached to work frtxly. In a 



hook made of i inch diameter iron a hole fdn. diameter would l)e (juite 
large enough. To make it larger would weaken it. 

When the eye is flnished the opposite end is heated and drawn tapered, 
making the diameter at the end about half that of the original bar; 
and the length of tapered part about three times the diameter of bar, 
as shown at C. 

Bending is the next consideration, and the best way to effect this is 
to first bend the point and eye as shown at D. Then heat the straight 
portion evenly, and on removing it from the fire cool off each end so as 
to prevent alteration, and bend the remaining part on the beak of anvil, 
bringing it to the shape shown at E. 

When a hook is properly made a line drawn through the centre of it 
should pass through the centre of its eye. 

To join a hook of this kind to a chain either a connecting link is 
welded in or a shackle is used. When a link is used it should be made 



10 March, 1912.] 


Farm Blacks mitliing. 


193 


larger than the links comprising the chain, to permit its being easily 
welded, and because of the fact that, being a larger link, it must he 
forged of thicker iron to be of equal strength. 

To give some idea of the proportions of a chain, hook, and connecting 
link, let it be supposed that a piece of f-in. chain is to be used. Now 
the safe load to apply to a |-in. chain of good quality, would be ,9 tons; 

, the number of eighths of inches contained in the iron from which 
the chain is miade, being squared and divided by 10. 

The size of iron for the hook would be the square root of load which, 
taking the nearest size of bar obtainable, would be i inch diameter and 
the length to make it 8 inches. 

The diameter of iron for the connecting link would require to be 
I inch. Adding one-eighth to the diameter of chain will in most instances 
be sufficiently correct. 

Welding in the connecting link, particularly when the link is smalb 
is a rather awkward proposition, requiring a fair amount of practice. 
It is therefore always advisable to have the length of connecting link 
about double that of the links in the chain. 


A Pair of Tongs. 

This is a very useful thing to be able to make, and as the accomplish- 
ment embraces such exercises as punching, forging, riveting, weldings 











FIG 51. blacksmith’s TONGS. 

{(z) Fonrnng the handle. (If) Forming the eye. (c) Ready for, welding, (d) The 

linished jaw. 

making two objects alike and fitting them together, it affords excellent 
practice. Tongs are not made to fixed measurements and so the symmetry 
of the work is dependent upon, accuracy of eye, combined with the taste 
and judgment of the operator. 

Mild steel is the best material to use for forging the jaws of tongs. 
It is much stronger than iron, and consequently the tongs can be made 
lighter than if iron be selected. The size of steel used will vary with 
the work required of the tongs. The smallest size generally used being 
|-in. diameter. 

The illustration. Fig. 51, shows the evolution of each jaw previous to 
riveting together. 

About the best advice that the writer can tender the novice attempting 
his first tongs is to obtain a well shaped pair to copy from, and then 
proceed by drawing out similar to shape shown at A. Next, lay on the 
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near edge of the anvil about J of an inch ol: llu; round bar. and tlatten it 
out to, roiighl)', f inch thick (son V>). The fuller should then be laarjuisi- 
tioned tea form like (h Mdieri tim two ja.ws an^ thus I'ormtal tlu‘ liandles 
are prepared for welding on. For a ligld: pair made I'roin in. diainetor 
-^; -in. round is quite heavy enough. Ibvo' ))iec(‘s of that si/(' 18 iiK'hes 

long are cut off anrl one end ol: o?acli upset t:a, say, s'd'U at (he <‘nd, 

gradually tapering back alxait 3 iiK'lies, '.riu! wt'hling logethiM' :re([uir<>s 
no explanation further than that gns'cn in tiu^ Journal for January. 

When each jaw Iras been welcled on iO' its handhe it is i'clreiited and 
flattened out to the required shajre, and a hole punclied for the rivet. 

Fitting the jaws to each otlrca: and ri\’eting them, together are tin* next 

opm'ations. To niakt- tiu‘ 
ri\'(:t, select a round bar 
. about larger lluiu the 

^ lioic ; heat to welding a.n<l 
round dowir to sliglitly less 
tl\an the diameter of hole. 
Fut nearly tlirough at: a short 
<listance (about f inch is 
usually sufflcieiit) back from 
th(? slionhk'r formed l)y re- 
ducing tlu' liar ; this ein 
larged piece forms the head 
of .ri\*et. ( ait the drawn out 
|)art off, just long enough to 
go through. l:)Oth jaas's, and 
project out siifHcient for 
riveting. Heat the ri\et 
l>e:fore linally se] )a rati 1 ig 
fi*oni the liar, and ])lace in 
the hole. By a backward 
and forward motion [hv bar 
will break off, leaving tluA 
rivet ill the lioh‘ naid} tor 
hammering. 

After ri\'<ding il will I nr 
b.mnd liiat tlie tougs will not 





FIG. 52. WIRE S'CiaAlNER. 

(^3:) Shows the strainer in position, (/p The barrel and sId]). {<:) 'i’he key. 
work unless put into the fire and .made red liot. ddvis has the effect of 
releasing the tension of the rivet. Whilst still hc>t, st‘t tht* tongs to tiict iron 
they are intended to hold, and cool out. 

A Wire Strainer. 

A simple, and at the same time effective, wire strainer niay he cheaply 

and quickly made by pursuing the following method: 

The materials required are a short piece of gas or water pipe 5 inches 
long and i inch internal diameter ; a |)iece of |d.n. round iron to make 
the stop ; about 4 inches of idn. round iron or mild steel (ila* latter for 
preference) and 12 inclie.s of |“in. iron. A, Fig. 52, is a sketch of 
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the strainer in position, with the wire attached. B is the barrel, and C 
the key tor ojaerating it. 

To make the strainer, cut the pipe to length and bore t\v<> ji-in. diameter 
hole through it at right angles to eaclr other, and about i inch from either 
end. One hole is to receive the wire, and the other is for the purposO 
of containing the stop. The stop is made from a piece of §-iri. round 
iron by heating one end immediately at the ]joint, gripping it tightly in 
the vice, leaving half an inch of the heattM end projecting above the 
jaws, and hammering it down to form the head, somewhat similar in shape 
to the head O'f a nail. The opposite end is treated in the same way, but 
before making the head the iron must be placed through the hole of the 
pipe, and then held in the vice and beaten. When finished the stop will 
resemble the handle of the vice. It should be free to mor’e up and down 
when the pipe is revolved. 

The key, only one of which is required for any number of strainers, ' 
is more difficult to forge. It is made by reducing several inches of the 
I "in. bar to f-in. diameter, with the hammers and swages, and then welding 
on to it the piece of in. iron. Before bending the handle to shape, the 
slot requires to be made either by making a slot hoie with a flat punch, 
or by drilling a hole at the back, slitting with a chisel, and forging to 
shape. The former is the better plan. The slot must be made sufficiently 
wide to easily slip over the fencing wire it is intended to tighten. 

'fhe fencing wire will be passed through a hole bored in the straining 
post and reeved through the strainer ; then doubled back, and again reeved' 
through the hole in the strainer only, and thus prevented from drawing 
out wheii tire strain is placed upon it. To tighten the wire the key is 
placed in tire end of the pipe .so that the slot fits over the wire, then by 
re\'ol\ring it the wire is wound around the fiarrel and at each half revolution 
the stop drops down, and, coming into contact with the post, prevents 
the wire from unwinding. When tire wire i.s sufficiently tightened the key 
is removed. 

Although this strainer is simple in construction and application it is 
tlroroiighly efficient. 

(7k; he continued.) 




Joimial of Kgricultiire, Victoria, [lo March, 1912, 


•196 


THE OLIVE. 


By L. Macdonald^ Horticulttmsi^ Dookie Agricnltura] College. 


{Coniiiiucd from page 130.) 
Son, Preparation. 


It pays to give soil [ireparalion thorough consideration whiai an orchard 
5 s being planted, and the same applies also to laying out an olive grove. 
If the soil be ploughed and siilisciiled to a g(xxi depth, tlie young tree.s have 
a much better chance of establishing a gcxid root system; and, in future 
years, are able to withstand, without injury, conditions that would seriously 
affect trees planted on poorly prepared soil. 

The soil should be Ivroken up to 
as great deptli as possible and left 
with a fine tilth on top. This is 
particularly so in the somewhat dry 
lands where irrigation c'annot be 
adopted, as it admits of a, l)etter 
conservation of a.vailal)le moisture 
and gives the young roots more 
genial a:>n(iitions in which to 
develop. 

Transplanting. 

Little difference exists between 
the actual operation of planting 
olive trees and that of any other of 
our fruit trees. They are planted 

during the winter months May, 

June, ox July. However, it will 
be found that, in some districts, 
they succeed better if iilanted at 
c:ertain times according t<^ the 
locality. Again, some varitlies 
show a disjxi'sition to succecid IjtJiter 
if |)lanl:ed early, while tlx opposilt:^ 
is the case witli others. 



II. TpyiCAL YOUNG SEEDLING OLIVES. 


Ill transplanting, it is important to that the roots are not exposed 
to tlie sun or wind and not allowed on any accounlt to become dry. In 
dry districts, where irrigation is not available, it is advisable to plant 
-early; that is, in May or June, so that the winter rains will set: the soil 
well around the roots. With late planting under such conditions thexc^ is 
always the likelihood of the weather taking up and the soil drying out. 
In any case, however, the soil if moist should be trampled firmly aroiind 
the roots; and, if dry, watered to force the air out and set the soil well 
.around the roots. 

The tops should be pruned hard back in proportion with the root 
surface. This will give the tree a better dmnee of adapting itself to its 
mew situation. If the top were not reduced, it would miean that the roots, 
many of which wePe lacerated and broken iii removal, would not he able 
to supply a sufficiency of sap to meet the demand made by the respiration 
of such a large leaf surface. Consequently, drying out of the bark and 
tissues would result to the detriment of the tree. All broken or damaged 
loots should be removed. 
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It often happens that the young trees shed their leaves after trans- 
planting, sometimes remaining through a whole season without making any 
growth. This is particularly so if planted out of season. No alarm, 
iiowever, should lie occasioned at this ; so long as the bark remains green 
and plump, they may be depended on to start into growth again. In 
:the first season after transplanting, the young trees should be allowed to 
make as much growth as possible, even though a number of shoots come 
from below the crown. This is to encourage as great a root extension as 
possible ; shaping up can be undertaken before the nexit season. 

The distance to plant the trees apart will depend chiefly on local con- 
ditions, variety and methods of culture. Various distances from 20 to 
.30 ft. apart are recommended by different authorities. Some varieties. 


such as the Verdale, are not such j- 
strong growers, as, for instance, 
Polymorpha ; hence, they can be 
'planted closer together. The 
writer is inclined to favour the 
lesser distance, between 20 to 25 
ft. ; that is, where hand picking is 
intended. This will necessitate 
i:he practice of careful pruning 
'■each year, as with our other fruit 
trees, to keep the trees low and in 
proper sliape. If the trees are 
.allowed to grow unrestrained, they 
will ecentualiy crowd at this dis- 
tance. Such crowding will cause 
’the exclusion of light from the 
lower parts of the trees and result 
‘in bad setting of the fruit, and 
Mying back of the lower branches. 
The tops of the trees will become 
:So broad and uuwdeldy that heat- 
ing down the fruit will ha\’e to be i 
resorted to. Where this method ^ 
■of gathering the fruit is intended, 
the trees may he planted fiirthei' 



CROWN AND TOP OF YOUNG TREES 
SUITABLE FOR TRANSPLANTING. 


-apart and allowed to grow to a great size. 


In .s(3nie localities, it is found that certain varieties show a tendency 
to be .self -sterile, if planted in isolated blocks. Hence, it is advisable to 
plant other varieties adjacent to insure cross-pollination, which is likely 
.to result in more regular crops. 


Cultivation, 

It is thought, by many, that good cultivation is unnecessary for the olive, 
in fact, it is claimed, by some growers, that the trees do better where culti- 
vation is not adopted. Quite a number of the plantations in this 
country are either not cultivated at all, or at odd times with intervals of 
years between. This system of cultivation at periods of long intervals is 
perhaps more detrimental than none at all, owing to the strong tendency of 
The small feeding roots of olive trees to rise close to the surface of the soil. 
If the soil is undisturbed for several years it becomes a network of fibrous. 
r<x)ts, tliese will be destroyed if the ploughing takes place again. Con- 
stant cultivation encourages deeper rooting. 
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In tliose districts where the rRiiiFall is liglit, and the conservation of ;dl 
avail ahle moisture is one of the most imj)ortant contrihiitories to successful 
ciiltiire, there ('an ht' no (|iiestion that [^'ood cultivation is essential. 'Flu' 
well la'oki'u surface soil ;d)Sorl)s readily any water tliat fidls. The “ run 
(ill" is minimi/t‘(l and tlu" maintenance of a line tiltli lliroutth thr* dry 
season hinders eva[)oration of inoistun' from tlu’ lower soil layers. Althougii 
the surface soil tliroiycdi lieiiyti; fre(|uently disturlusl is not of direct valiu‘ 
as a feeding gni'und for the roiits during the current season, it serves a, 
vahiable ])iir|)ose in maintaining more congenial conditions for root devtdo]) 
ment in tlie underlying soil. llesidi'S, tlu‘ idant foods that an? lilierated 
by the action of light and air on the fre(|iienlly disturbed soil will Ik* 
washed down and made available during sul)ser]uent seasons. 

Where irrigation is practised, constant and thorough cultivation should 
lie carried out. It is important that the cultivation following irrigation 
should take places as soon after watering as possilrlc, otherwise cracking 



13. TOPS OF YOUNG TREES IIEADEI;) BACK R1''.ADV FOR TRANS!*!, AN'ITNG. 


.'ind drying out of tlie soil will ([ulckJy take place, TIk* furrow system 
of irrigation is the most satisfactory, and two or three waterings will 
iisiudl}’ found siifiicient ; this will, of course, be governed by conditions 
and the nature of the soil. It is a. mistake to use water too frequently or 
make it take tire piac'e of cultivation. 

In S(jine soils where constant irrigation with clean cultivation is carried 
out, the laud eventually becomes inert, cold, and irresponsive to the us(i oi' 
artificial fertilizers. The trees become pale, drawn, and vigourless, owing 
to the physical deterioration of the soil. In such cases, provision shtriild be 
made for the addition of humus or plant fibre on which the soil bacteria 
may continue their activities. This is usually best done by growing legumi- 
nous crops between the trees. In the drier parts, such crops should Ik^ 
grown only during the winter montlis and turned iu l;)efore tlv' land dries 
out in the spring. Owing to harvesting operations taking i)!a(!e during the 
winter, some judgment should be exercised in planting such croups, other- 
wise the l>est results will not be obtained. 

{jT 0 he continued .') 
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reminders for flPRlli. 

LIVE STOCK. 

Hoksks. — Those stabled should be fed liberally. .Food of a more stimulaliaj^ 
nature can now be given to get them well over the “ changing coat ” season. Those 
doing fast or heavy work should be clipped; if not wholly, then trace high. Tlic 
legs should not be clipped. Those not rugged on coming into the stable at night 
sweating freely should be wiped down and in half-an-hour’s time rugged or covered 
with bags until the coat is dry. Weaned foals should have a little crushed oaU 
daily, if available. 

Cattle, — As the nights become colder the dairy cows should be rugged. The 
rugs should be removed in day-time when the shade temperature reaches 60 degrees. 
If new grass is plentiful, give a ration of hay or straw, whole or chafTed, to 
counteract the purging effects of young grass. Cows may now be spayed. 

Pigs. — Sows not already served should be put to the boar. Supply all pigs with 
plenty of bedding, and see that sties are warm and welF ventilated. Supply sows 
liberally with grain. Castrate young boars. 

Sheep. — Where early lambs are being bred for local markets, transfer ewes 
and lambs to best pasture as soon as dropped. Castrate ram lambs when a few 
days old; defer tailing them until the ewe lambs are ready. After first rain (when 
dust is settled) clear wool from the eyes of young merino sheep; whilst yarded 
put weak weaners in hospital paddock, and any unprofi table woo lied .sheep in 
fattening paddock. 

Poultry.—Do not feed much grain this month — soft food aids moult ; add a 
teaspoonful of linseed to each bird’s ration once daily. The more exercise the 
hens get the better they moult. Remove all male birds from pens. Add Douglas 
mixture to drinking w’ater. Keep a sharp look-out for chicken pox. Forward 
pullets sliould now be in their winter cpiarters, with plenty of scratching litter, and 
fed liberally — including ration of animal food. 


CULTIVATION. 

F.ugm. — Dig [iotaloes as they mature. Cart out and spread stable manure. 
Prepare and plough land for main cereal crops. Sow Chou Moelliei seed in beds 
for transplanting. Sow the following mixture j^er acre for green feed during the 
winter monllis for the dairy herd : — 1-^> bushels, New Zealand Black Oats; bushel, 
Cape Barley; ^ bu.sliel, Tick Beans; 2 bushel, Vetches. Sow Giant Drumhead 
Cabbage for trunsiilanting (1 lb. sufficient for i acre, in rows 3 feet apart) ; 

provided the soil is in good friable condition, plants from seed sown last month 
sliould be planted out. Sow wheat and oats according to locality ; also rape for 
winter Teed or green manuring. Prepare dean seed-bed for lucerne; and sow 
Hunter River, Arabian, Turkestan, or Peruvian seed, free from liodder, in drills 
7 inches apart and at the rate of 10 lbs, of seed [ler acre. Sow permanent pastures 
with grasses and tdovers. 

Orch.vkd. •Prejiare land for [ilanling ; iilough deeply and sub-soil. Plant 

legumes for green manure. Plant out strawberries. Clean u]> Codlin Moth from 
tree.s as soon as all fruit is gathered. 

Flower Garden. — Plant out evergreen shrubs, trees, and Australian plants, 

divisions of herbaceous plants, seedlings, layers, and rooted cuttings. Feed 

chrysanthemums with liquid manure weekly until flowers begin to open. Prepare 
land for future plantings of roses and shrubs. 

Vegetable Garden. — Plant out seedlings from the seed beds. Dig all vacant 
spaces roughly. Sow onions for early crop ; also peas and broad beans. Clean out 
asparagus beds wherever the seeds are ripening. 

Vineyard 

Vintage operations occupy the greater part of April. See last month’s notes. 

Cellars . — Cleanliness is emphatically urged. Carefully remove all fermentable 
refuse — skins, lees, skimmings, &c. Such odds and ends favour multiplication of 
vinegar Hies {Drosophila junebris). If present, destroy these with formalin or 
insectii:i(U‘ powders. A, little bisulphite or sulphurous acid in washing water is 
recommendeil ; also free use of . lime on lloors, t'ic. 
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YIOTORIAN EClCr-LAYrnG COMPETITION, 1911-12, 

CONDUCTED AT BURNLEY HORTICULTURAL SCHOOL. 

{Continued from fage 6y.) 


H. F. Hatvhins, Poultry Expert. 


No. 

of 

Fen. 

Breed. 

Name of Owner. 

Eggs Laic 

April to 
Dec. 31. 

during Cc 

Jan. 

impetition. 

Total to 
Jan. 31 
(lOmths) 

Position in- 
Co mpeti- 
tiou. 

12 

White Leghorn 

W. G. Swift 

1,243 

132 

1,375 

1 

31 

j) 

li. W. Pope 

1,205 

145 

1,350 

2 

40 

s> 

A. J . Cosh (S.A.) . . 

1,176 

132 

1,308 

3 

20 

Jj 

H. McKenzie 

1,108 

138 

1,246 

4 

37 

,, 

E. W’aldoa 

1,074 

136 

1,210 

5 

33 

„ 

Range Poultry Farm 

1,090 

114 

1,204 

6. 



(Qid.) 





39 

S5 

A.W. HaU . . 

989 

145 

1,134 


18 


S. Brundrett 

1,010 

97 

1,107 

8 

21 

Black Orpington . . 

R. L. Apideford 

972 

113 

i;os5 

9' 

13 

D. Fisher . . 

974 

104 

1,078 

10 

46 

Minorca (Black) .. 

G. W. Chalmers 

945 

98 

1,043 

11 

24 

White Leglioru ' . . 

F. Hannaford 

906 

135 

i;04l 

12. 

25 


B. 3Utchell 

931 

107 

1,038 

. 13- 

55 

Black Orpington . . 

W. G. McLister 

937 

100 

1,037 

14- 

10 

H. A. Laiigdon 

f 914 

121 

1,035 

15 

9 

White Leghorn 

J . O'liongliliu 

I 912 

122 

1,034 

16- 

as 

„ 

Mrs. ( ‘. it. Smee 

930 

100 

1,030 

17 


>> 

E. P. Nash 

899 

130 

liO-O 

18 

19 

»> 

A. Jaques 

884 

141 

1,025 

19 

50 

,, 

C. H. Busst 

891 

128 

1,019 

20 

36 

,, 

F. A. Siilitoe 

897 

117 

1,014 

21 

28 


J. Campbell 

899 

114 

1,013 

22 

3 

>» 

K. Gleghorn 

897 

111 

1,008 

?S: 

49 


W. J. Thornton 

910 

97 

1,007 

24 

1 

Black Orpington . , 

A. Brebner 

901 

104 

1,005 

95 ■ 

44 

T. S. Goodisson 

907 

95 

1,002 

26^ 

32 

Silver Wyandotte . . 

Mrs. M. A. Jones 

90S 

88 

996 

27 

45 

White Leghorn 

T, Kempster 

868 

124 

992 

28.. 

62 

n 

P. Hodson . . 

855 

131 

986 

29 

5 


L. C. Payne 

870 

108 

97S 

30 

47 

Brown Leghorn 

C. W. Spencer (X.S.W.) 

864 

112 

976 

31 

11 

F. Soncimi 

836 

136 

97-2 

32 

57 

Wliite Leghorn 

G. E. Edwards 

i 848 

118 

1 966 

33'- 

65 

♦> 

H. Haramill (N.S.W.) 

840 

114 

954 

34 

67 

>» 

C- L. Sharman 

868 

84 

1 952 

35- 

S 

Black Orpington . . 

T. W. Goto 

845 

106 

1 951 

1 

22 

F. S. Wood 

864 

87 

' 951 

36 

4 

Golden Wyandotte 

H. Bell 

850 

96 

946 

38 

43 

White Leghorn 

WL B. CrelUn 

815 

118 

933 

39' 

m 

White Wyandotte 

J. E. Bradley 

814 

85 

929 

40 

60 

White Le'gliorn 

J. J. Harrington 

816 

109 

925 

41 

59 

5J 

W, H. Dunlop 

830 

93 

923 

42 

53 

)> 

A. Stringer 

799 

114 

913 

43 

51 

n 

J. W. McArthur 

827 

83 

910 

1 

41 


Morgan and Watson., 

796 

114 

910 

y 44 

27 


Hill and Luckman . . 

829 

81 

910 

j 

63 

Black Orpington .. 

A. J. Treacy 

807 

86 

893 

4r 

'58 

FaveroUes 

K. Courtenay 

795 

92 

887 

48’ 

35 

White Legfjorii 

J, H. Brain 

752 

130 

8S2 

49 

52 

?! 

W. J. McKeddie 

782 

93 

S75 

50' 

34 

tl 

E. Dettmau 

751 

117 

868 : 


64 

Black Orpington . . 

J. D. Read 

738 

130 

S6S 

I 

30 

Rodgers Bros. 

762 

105 

867 

63 

42 

White Orpington .. 

P. Mitchell 

775 

90 

865 

54 

6 

Silver Wyandotte . . 

Mrs, H, J. Richards 

759 

101 

860 

55- 

7 

White Leghorn 

H . Stevenson 

743 

110 

853 

66 

20 

jj 

P, H. Seymour 

728 

87 

815 

57 

56 

Sijver Wyandotte . . 

Mrs, 0, Thompson . . 

69‘ 

119 

811 

58 

16 

Miss A. Cottam 

706 

79 

785 

1 

54 

White Leghorn 

F. Hodge.® 

710 

75 

785 

> 69 

13 

Golden Wyandotte 

G- E. Brown 

883 

87 

770 

61 

61 

Silver Wyandotte . . 

J. Reade . . 

651 

103 

754 

62 

17 

White Leghorn 

W. J. Eekershall . . 

624 

74 

698 

63 

14 

Black Orpington . . 

W. J. Mficauley 

595 

65 

660 

64 

■" 15 

Minoica 

H. R. MeChesiiey .. 

539 

66 

605 

65 

48 


3. James .. 

433 

76 

509 

66 




56,298 

7,06-2 

63 ,360 
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WHEAT AND ITS CULTIVATION. 

{Conti}! lied from fage 191.) 

x 4 . E. ]a Richardson, M.A., B.Sc. {Agric.) Agricidiural Superintendent, 

iii.„_food requirements and chemical composition. 

The manner in which the young wheat plant builds up its tissues from 
simple inorganic materials has been described, and it now remains to con- 
sider from an analytical point of view the composition of the grain and 
straw elaborated by the plant’s activity. We need not enter at this stage 
into a discussion of the effect of environment on the chemical composition 
of the product or on the milling quality of the bernei. It is sufficient to 
note that the climate, the nature of the soil, the mode of fertilization, and 
even the cultivation of the soil are all important factors in influencing the 
quality and character of the grain. It has already been remarked that the 
food of plants consists of 10 essential elements, namely, carbon, hydrogen, 
oxygen, nitrogen, sulphur, phosphorus, iron, magnesium, potassium and 
calcium : and that three other elements, though invariably present in the 
ash, are not regarded as essential to plant life. 

Now of these essential elements seven are obtained from the soil, whilst 
three, carbon, hydrogen and oxygen are obtained either from air or from 
water. One of the most interesting and astonishing facts in agricultural 
science is that no less than 95 per cent, of the total dry-matter of the plant 
is obtained not from the soil at all. 

The importance of this fact is more evident when Ave consider that, 
whilst the air contains practically an inexhaustible supply of carbon, con- 
stantly replenished by the vital activity of animals and by the processes of 

383L H 
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combustion, the soil coiilains a limited quantity of several essential mineral 
ingredients which may only be replenished by the application of fertilizers. 

The constituents other than carbon, hydrogen, oxygen and nitrogen are 
called the inorganic or ash constituents of the plant. 

To properly appreciate the food requirements of wheat it is necessary 
to consider the amount of nitrogen and ash constituents removed from the 
soil by an average crop. For our purpose, in the absence of sufficient local 
data, we may consider a summary of the results obtained at Rothamstead 
where scientific experimental work has been systematically conducted for 
o'ver seventy years. 

Tables I. and II. are digests of the elaborate tables given in the 
RoiJiamstead Memoirs (A^ol. VI.), p. 104. Table I. represents the total 
produce, dry -matter, ash constituents and nitrogen obtained from plots 2, 
3, 5 and 10, treated respectively for 20 years with — 

ia) Farmyard manure. 

{b) No manure. 

(c) Mixed mineral manures. 

(d) Ammonium Salts only. 

TABLE I. 

Quantity per Produce, Dry-IMatter, Nitrogen and xAsh Constituents 

Removed per Acre by Wheat Treated with Various Manures. 


(Average of 20 years.) 


No. Flat. 

Total 

ProdiK'e. 

Dry 

Matter. 

Asli Con- 
.stitueuts 
per acre. 

Nitrogen 
per acre. 

1 

Nitrogen 

arid 

Asli Coii- 
stitiieuts 
expressed 
as per cent, 
of Dry 
Matter. 

Balance of 
dry matter 
obtained 
from Air. 



lbs. 1 

lbs. i 

lbs. i 

lbs. 



Plot 

3 — No manwe 

2,364 1 

1.98S ' 

93-44 : 

20-3 

5 '72 % 

94-28 % 

Plot 

5 — Mixed . . 

2, SOS 

2,360 ' 

115-71 j 

24-3 

5 ‘92 % 

94-08 % 

Plot 

10 — Am;mon. salts 

4,421 

3,727 

145-11 

40-0 

4-96 % 

95-04 % 

Plot 

2 — Fariiiyard iiiainire 

6,064 

5,098 

246' S4 1 

51-7 

5 ’85 % 

94-15 % 


Of these four plots the unmanured plot (plot 3) approximates more 
closely to the average wheat yield of Victoria than do any of the other 
plots, and may therefore be studied in greater detail. 

Its yield of grain (15.2 bush.) is commonly reached and exceeded in 
many parts of the State, though the average yield of the State has never 

equalled' it. 

Table II. has been arranged to show the following details :—(i) total 
yield; ,(2) dry-matter; (3) essential soil constituents, and (4) non-essential 
plant constituents removed by the grain and by the straw of a 15.2 
i.‘iish. crop. 
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TABLE IT. 

Amount of Produce, Dry-Matter, Essential and Non-essential Soil 
Constituents Removed per Acre from Plot 3 (unmanured). 

Average of 20 Years’ Results. 


Plot 3. 

Grain. 

straw. 

Total Produce. 

Yield 

15*2 bushels 

12 *96 cwt. 

2,364 lbs. 

Dry Matter 

E.ssentials — 

766 lbs. 

1,222 ibs. 

1,988 ,, 

1 . Nitrogen . . . . • 

14*1 lbs. 

6 '2 lbs. 

20*30 Its. 

2. Phosplioric Acid 

7*83 „ 

2'4 „ 

10*23 „ 

3. Potasli 

5*22 „ 

11*92 ,, 

17*14 „ 

4. Iron Oxide (ferric) . . . . | 

•10 „ 1 

•53 „ 

'63 ., 

0. Lime 

•49 ,, ! 

3 '92 „ 

4-42 „ 

6. Magnesia 

1-64 „ i 

1*18 

2*82 ,, 

7. Sulphuric Acid 

'22 ,, ! 

2 '99 „ 

3*21 „ 

Non-esscn tials — 

j 



1 . Silica . . . . . . i 

1 *10 ,, 

52-98 ,. 

53*08 

2. Soda . . . . . . i 

1 -03 „ 

'20 „ 

'23 ., 

3, Chlorine 

: '01 ,, 

I ]'64„ 

1'65 ,, 


Careful perusal of these tables, repre.senting the averages of 20 years’ 
work, suggests the following remarks : — • 

(1) In a 15.2 bushel crop the ratio of grain to straw is approximately 
60 :.ioo — that is, for every bu.shel of grain obtained there are 100 lbs. of 
straw. 

(2) The most important of the essential ash constituents are concen- 
trated in different portions of the wheat plant, c,g.^ 70 per cent, of the 
nitrogen and 75 per cent, of the phosphoric acid is found in the grain, 
whilst 70 per cent, of the total potash is pre.sent in the straw. 

(3) Between 5 per cent, and 6 per cent, of the total dry-matter of wheat 
is obtained from the soil, wliilst no less than 94-95 per cent, is obtained 
from the atmosphere. 

(4) A T 5-bushel crop of wheat removed from the .soil 20 lbs. of nitrogen, 
10 lbs. of phosphoric acid, and 17 lbs. of potash. 

(5) Assuming that the grain is carted off* the farm and the straw is used 
for litter and ultimately returned to the soil, the two main constituents taken 
from the soil are phosphoric acid and nitrogen, whilst the greater part of 
the potash, together with more than half the organic matter are returned 
to the soil. 

(6) Assuming, however, that the straw is burnt, as is frequently done 
in Victoria, and the whole of the grain is sold, then i,X45 lbs. of organic 
matter of the straw is converted into carbonx acid gas, waiter, and ammonia, 
and thus absolutely lost, whilst 77I lbs. of ash, of which 53 lbs. represent 
silica, are left behind. 

The loss of orgaiLc matter is go-ing on fairly rapidly in the wheat areas 
of the State, owing to the cciitinuai oxidation of the organic matter of the 
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soil consequent on fallowing, and partly due to the continual practice of 
stubble burning. 

In later articles it will be necessary to consider the probable ultimate 
effect of such losses and the possible methods of counteracting them. 

(7) Each of the essential ash constituents mentioned above, though 
aggregating less than 5 per cent, of the dry -matter, are nevertheless abso- 
lutely necessary for the life and full development of the plant, and it is 
the most deficient of these constituents which determines what the harvest 
shall be. 

(8) The four constituents, lime, magnesia, iron, and sulphur are con- 
tained in such small quantities in the wheat plant and in such large quanti- 
ties in the soil that the soil supply is never likely to be depleted in these 
ingredients. 

Thus in most cases the problem of maintaining soil fertility, so far as 
it is gcverned by purely chemical consideration, centres round the adequacy 
of the nitrogen, phosphoric acid, and potash content of the soil. 

Lime sometimes becomes of great importance in the maintenance of soil 
fertility, but the necessity for lime in such cases invariably arises from a 
faulty biological and physical condition of the soil. 

(9) All these mineral substances can enter plants only through the roots 
and root hairs and in the fonn of a dilute mineral solution. 

We may now turn from the elementary composition of the wheat plant 
to a consideration of its proximate constituents, and particularly with the 
proximate composition of the kernel itself. 

i he composition of the kernel may, perhaps, be best unde’-'stood by 
considering it in relation to the products obtained in the process of milling, 
lo gain some information on this point a sample of Federation wheat, 
grown at the Parafield Wheat Station (S.A.) in 1910, was milled in the 
Departmental Flour Mill, and the original wheat, together with the flour, 
bran, and pollard was analvzed by the Chemist for Agriculture of this 
Department (^Ir. P. R. Scott). The following table gives the amount 
of the proximate con.stituents — water, fat, carbo-hydrates, fibre, protein, and 
ash in the bran, flour, pollard and wheat: — 


TABLE III. 


Constituents. 

Fcdenitioii 

Wheat. 

Federation 

Flour. 

Federation 

Bran, 

Federation 

Pollard. 

1. Moisture 

2. Fat . . . . . . ■ . . 

3. Carbo-hydrates, Starch , &e. 

4. Fibre 

5. Ash ; ; 

6. Protein . . 

O' 

10-99 

2-37 

73-54 

1-87 

1-34 

9-89 

10-48 

1-58 i 
78-56 
•30 
-63 

8-45 1 

O' 

0 

9-47 

4-42 

60*72 

7-62 

4-09 

13-68 

0 ' 

; 0 

9-08 

4*90 

63-03 

6 - 13 
2-94 
13-92 

i 


Yaier. — It will be noted that this particular sample of Federation 
contains about ii per-cent, of moisture, wdiilst lesser quantities of this 
ingredient are found in the flour, bran, and pollard prepared from it. 
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This discrepancy is accounted for by the evaporation that has taken place 
in the process of miilingj during which process considerable heat is 
developed. 

The percentage of moisture present in wheat varies within very wide 
Tmits, and it has even been known to fluctuate considerably from day to 
day with variations in the humidity of the air. The amount of moisture 
in the grain becomes a matter of considerable commercial importance in 
die drier pordons of the Commonwealth, especially in parts of South 
Australia where at harvest time the temperatures are very high and the 
atmosphere exceedingly diy. Under such circumstances,, the moisture 
content of the ripe grain is very low. When such gram is stored for a 
considerable time, or shipped to a more humid climate, a considerable 
gain in weight may result. For example, judging from the evidence 
given to the South Australian Royal Commission on the I^Iarketing of 
Wheat, it would appear that .75 per cent, to 3.5 per cent, of the total 
vreight of wheat Avas gained by merely storing the wheat at the local 
railway station for six months. 

On the other hand, it is conceivable that transferred from a moister 
district the grain may even lose in weight by storage, more especially if it 
were stored in a district relativelv drier than that in which it was produced. 

2. Fat . — It will be noted from the table that the flour contains a 
much smaller percentage cf fat than either bran, pollard or the grain 
ilself. Small as this percentage is, however, it is probably much higher 
than the amount found in conimerciai flour made from the same variety 
of wheat. This arises from the fact that, in the experimental mill with 
■which this sample was milled, it is rather difficult to get rid of the whole 
of the germ and to keep it out of the flour. 

Fat, of course, cccupies a high position as a food stuff, but the amount 
present in flour is so small as to make it of secondary importance. The 
fat of wheat is not found uniformly distributed throughout the kernel, 
but is almost wholly concentrated in the germ and in the bran. 

It is OAving to the h‘gh fat-content of the germ that it is so necessary 
to eliminate it from the flour in the process of milling. The germ not 
only discolours the flour, but is also a positive source of danger to the 
keeping quality of the product, inasmuch as the fat of the germ readily 
develops rancidity and impairs the value of the flour. 

3. Carbo-hydrates. — The principal constituents of the carbo-hydrate 
group are starch, dextrhi, and sugar, of Avhich starch is by far the most 
abundant- It forms from 65 to 70 per cent, of the Avheat grain, and 
the great bulk of the endosperm from Avhich the flour is ultimately 
derived. The amount of dextrin and sugar vary considerably in different 
varieties of Avheat, but generally speaking, the amount is A-ery small. 
In sound AAdreat and flour the sugar is usually cane sugar. The presence 
of much maltose, hoAvever, is an indication of unsoundiiess. 

Cellulose, the substance Avhich makes up the skeleton ’’ of vegetable 
organisms, the fibre’' Avhich holds the various parts of the plant to- 
gether, belongs to this group, and is found in the kernel in three forms — 

id) Th° W3idy fibre, or ligiiified cellulose of the bran. 

(b) Th^ pareachym-'.tous cellulose forming the partitions of the endosperm. 

(c) The delicate fabric forming the en%'elope of the starch cells. 

4. Ash . — The composition of the ash or inorganic portion of the 
grain, the residue left on igniting the crushed grain, is very interesting. 
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The fohcwhig figures give the mean of the results of twelve representative 
samples of Victorian wheat recently analysed in this Department by the 
Chemist for Agriculture 


TABLE IV. 


Composition of Ash of Twelve Typicvl VAuiEriss 


Pliosphorie anliydrile 
Potash . . 

Magnesia 

Lime 

Soda 

Sulpliurio anhydride 

Brown oxide of manganese 

Silica 

Chlorine 

Alumina 

Iron oxide 


Less 0\3^gen = Chlorine 


OP Victorian Wheat. 


(P,0,,) .. 

40-87 

(K.O) 

£9-98 

(MgO) 

14 -Bl 

(CaOt 

3-72 

(Na.O) 

3-24 

(SO 3 ) 

3-02 


1 -B 2 

(SiO^) 

1-51 

(Cl) 

•90 

(AUOj) .. 

•58 

(Fe.Cj) .. 

•50 


100-50 

•50 


100 -00 


With regard to the essential ash constituents, it is interesting to note 
the relatively large amounts of phcsphcric acid and potash present, and 
it is not d-fficiilt to understand why manuring with superphosphate has 
produced such remarkable results during the last decade on soil naturally 
deficient in this constituent. When we realize that practically all the 
phosphoric acid absorbed by a wheat crop is transferred to the grain and 
thus carted off the farm each year, it is not hard to understand the 
necessity for continuous phosphatic fertilization. A comparatively large 
amount of magnes'a is found in the wheat ash, but soils generally contain 
an abundance of this constituent. 

PROIEIN. 

The nitrogen: us compounds of the wheat kernel have been the subject 
of much painstaking research. In a communication to the American 
Che-mical Journal of 1893, Osborne and Voorhees pointed out that the 
nitrcgenoiis compounds of wheat consist principally of proteids, of whxh 
they recognised five. 

Wigner, however, has since shown that nitrogen, combined in other 
forms than prote'd, is present in the wheat kernel, and in quantities far 
larger than has been generally supposed. He shows that, while the ficur 
contains very little ncn-coagulable nitrogenous matter, there is a consider- 
able quantity of non-proteid nitrogen in the bran or husk. 

The principal prote’d of wheat is gluten, which, however, really con- 
s sts of gliadhi and gluienin. If a small quantity of flour be mixed with 
water so as to make a dough, and this dough be kneaded out under a 
gently flowing stream of wa;er, the starch and other non-gluten compounds 
are gradually washed away, and a sticky elastic mass of gluten is left 
behind. This gluten is composed of two proteids, viz., gliadin, which is 
soluble in dilute solut ons of alcohol, but is insoluble in neutral aqueous 
solutions, and gliitenm, whxh is insoluble in alcoholic solutions. Cdiadin 
may, therefore, be separated from glutenin by digesting the gluten with 
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a 70 per cent, solution of alcohcl. If this solution be liltered and care- 
fu'ly evaporated, the gliadin may be obiained in transparent laminae. 
The gliadin forms with water a sticky medium, and it helps to bind the 
pariicles of flour toge.her, making the dough tough and coherent. 

The glutenin impaits solidity to the gluten and evidently forms a 
nucleus to which the gliadin adheres. It is distinguished from gliadin 
by being nrn-adhesive and non-plastic, and by the fact that it is in- 
soluble in dilute alcohol. These two proteids together constitute the 
gluten of wheaten flour, and it is owing to the presence of this gluten that 
it becomes possible to make a porous bread from flour. The carbonic 
acid gas evolved during the fermentative action of the yeast becomes im- 
prisoned in the gluten, and the expansion of this gas during leavening 
and baking causes the bread to rise and become light and porous. 
The gliadin and glutenin together amount to 80-90 per cent, of the total 
prjteids of the wheat kernel. 

It is found that the amount of gliadin compared with glutenin varies 
very considerably in d fferent wheats, and, on this account, it was for- 
merly suggested that what is known as strength in wheat was dependent 
on the gliadin-glutenin ratio. Subsequent investigations, however, have 
failed to establish any relation between the strength and the gliadin- 
glutenin ratio. 

It may be mentioned that the gliadin-glutenin ratio of four different 
samples of Federation wheat from the Parafleld Wheat Station in 1909 
was found by the \vriter to be 42 : 58. The gliadin-glutenin ratio in 
these samples was nor connected by any deftnite relation to the strength 
or other physical properties of the flour. This may be seen from Table 
The four samples of wheat referred to were all samples of Federa- 
tion. Grade I. consisted of fine plump grain weighing 68;} lbs. per 
bushel, obtained by sieving a parcel of wheat with a mesh of .275 c.m. 
Grade II. weighed 6y§ lbs. per bushel, and was composed of grains 
passing through a .25 c.m. sieve, but retained by a .225 c.m. mesh. 
Grade III. weighed 63 lbs. per bushel and was obtained with a .2 c.m. 
sieve, whilst the lowest grade was hand-picked from shrivelled grain which 
passed through the .2 c.m. sieve. 

Table V. summarizes the densitw volume, and milling products of each 
grade of wheat and the gliadin-glutenin ratio and strength of the resultant 
flours. 

TABLE V. 






Percentage of ■ Gluten 







;e_. 


Miilin 

g Products. Content. 

b 



^ - 



■|| 

1 1 









Grade. 

1 

^ W.3 

P © 

! 

stjr; 

!S © 

e ss' 

p © 

L 

5 


•g 5 

1 : 1 

3 

P 


© 

T3 3 

Pa 

_ ^ 
'Sc 

c S 
rs ® 

1 ^ 
11 

1 X P4 

1 

lbs. grams. 

i 

1 grams. 

' c.c.m. 

0 / ' 

.< 0 1 

0 .' 

/o 

O' O'! 

/O .-'0 

0 / 

.0 


i 

i 0 /’ 

1 /o 

' % 


I. . . ' 

,;8-25 :4-S99 

! -489 

•0369 

77-4’l 

11-7 

10-9 25-91 

; 9-24 ’ 

2-71 

42-51 ’ 

!.>7-49 

■ 49-0 

IT. . . ! 

57-75 a -048 i 

1 -405 

■•0299 1 

74-4 ! 

12*5 

1 13-1 23-86 

; 8 ■25' ; 

2-89 i 

44*1 

45-9 

^ 48-3 

LIT. .. : 

53-1 2 -687 I 

•2f>S 

■0188 1 

69-1 ! 

15-3 

; 15-6 22 '77 

: 7-92 ^ 

2-87 

42-93 

i>7-Q7. 

48-1 

IV. ^ 

55-2 'LlSl j 

•J4S 

•0124 ' 

58-2 1 

14-0 ; 

i 27-8 26-7 

1 9-4 ! 

1 

2 -83 i 

42-44 

1 57-66 

: 46-6 


Millina: Qualities of High aiul Low-grade Wheatf;" by A. E. V. llichardson. Builetin Fo C2. 
S . A . I> -'partm Mit of Agriculture. 
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Besides the two proteins already described, namely, gliadin and 
glutenin, three others have been isolated and described. These are- — 

(1) Leucosin . — A protein soluble in water, coagulating at 50-60 degrees, 
and similar to albumin. 

(2) Glohtilin . — A protein soluble in a dilute salt solution and coagulated 
by heat. 

(3) Proteose, which is soluble in water and not coagulated by heat. 

It will be necessary at a later stage, when reviewing the milling 
qualities of various wheats, the effect of environment on the composition 
and properties of the kernel, the factors underlying strength in wheat and 
flour, and in discussing the possibility of improving the quality of our 
wheats, to consider in greater detail the elementary notions outlined above 

{To be continued f) 


PROPA&ATIOjS" of fruit trees. 


{Continued from page 173.) 

C. F. Cede, Orchard Supervisor. 


Lifting. 

When lifting young trees from the nursery rows for sale or planting- 
out care should be exercised to see that the branches are not broken or 
injured, also that the roots are not mutilated. If a branch upon a tree 
carrying well balanced head growths is broken it will probably give diffi- 
culty when pruning to reform such head conditions, particularly if the 
tree be carrying only two or three branch growths and has no suitable 
buds upon the stem to head back to. The method of removing the soil 
to enable the trees to be lifted will be controlled bv the class of soil, the 
roots, and the kind of tree to be lifted.^ Very often, in light or sand^■ 
sods, and after a heavy rain, all that is necessary, with kinds that are 
chiefl) surface-rcoting, is to force the spade well down upon each side or 
around the trees to he removed, keeping the spade a suitable distance 
csff SO that the roots will not be cut or injured close to the butts. Then 
by taking hold of the tree by the butt, belcw the bud mark, with one hand 
gently pulling whdst forcing the spade upwards beneath the tree with tbr* 
other, it wdll be removed without injury. in heavy, deep rooting, or 
soils having a stiff clay sub- soil, it will be necessarv to open out well 
upon each side, keeping well away from the butts. When doing this the- 
spade should be used side on to the trees, the opening being parallel witli 
the row After removing the soil the required depth upon either side 
the spade may be used flat on, so that the operator may be enabled to 
get well beneath to cut any small tap roots. If two persons are working 
together one should take hold , of the tree by the butt whilst the other 
birces the spade \yeii beneath, using it as a fever by pressing the handle 
itfjwards towards the trees at the same time that the other person is pulline. 

1 he handle should not be pressed downwards or away from the trees • bv 

^ blade, when forced upwards, will scrape 

Ihe bark upon the roots, or else break them close to their basal parts. 
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When the tree has been lifted the soil should be shaken from the roots by 
giving the butt a few sharp cio-uts with the palm of the hand. I'ne 
practice of tapping the butts against something hard is faulty in that 
it involves great risk of causing injury to the bark or cambium. Deci- 
duous trees carrying foliage ai the beginning of the lifting season should 
have the foliage removed as soon as they are lifted. The operation of 
removing the leaves from most kinds is easily performed by drawing the 
hand down the growths towards the crown, upwards with others. It is 
a matter of choice whether the leaves are removed before or after lifting, 
but if the leaves are not removed the trees will wilt to some extent. 

When e\'ergreen trees, such as the loquat, are destined for a long 
journey it will be found beneficial to remove the foliage, and any tender 
or immature growths, by using a sharp knife. This applies also to the 
citrus family with regard to tender and immature growths. 

Apple trees, if a portion of the roots are required for root- grafting, 
should be opened out well in order that all the length of root possible be 
obtained. The pieces of roots cut off should be healed in and not allowed 
to get dry before being grafted. When trees having brittle roots, like 
the apricot, cherry, &:c., are being lifted care must be exercised in pulling 
because of the risk of breakage. Yearling loquats worked upon the quince 
stock should be handled with care when being lifted from the soil, tied 
together, or packed, as they aie very liable to break away at the union with 
the stock. As soon as the trees have been lifted all those belonging to 
the one variety should be tied together and labelled, the name being written 
■distinctly upon a waterproof tag, such tag to be affixed to a portion 
of the tree where there is least likelihood of its detachment. Lifted 
trees should l:)e healed in if not required for early despatch or 
planting-out. Deciduous trees will receive no hurt for a day or two 
if packed in a sheltered position, the roots being kept well watered and 
covered with sacks or some such suitable material. Evergreen trees 
should not be allowed to lie about ; they should not be lifted until re- 
quired, and packing should proceed as soon as possible if for transit. 

Packing, 

The manner in which trees should be packed for transit will be deter- 
mined chiefly by the distance, the time occupied in reaching their destina- 
tion, and the botanical order to which they belong. Evergreen 
require rather more care than deciduous trees. The chief factor in 
packing is to keep the roots moist and cool, care being exercised in seeing 
that no material is used that will develop heat when damped and kept 
away from the air. When deciduous trees are being packed for a short 
journey, straw, grass hay, rushes, or some similar suitable material may 
be used for the outside covering. No obnoxious grasses or weeds should 
be used as that would be the means of disseminating the seeds of such 
plant pests. Some partly decayed straw or grass hay well damped, 
should be packed about the roots. To secure this class of packing for 
the roots the straw or grass should be placed in a heap, kept covered and 
well watered some short while before using. The straw or grass will 
thus become partly decayed by the time it is required, and if damped 
well before using it will keep moist about the roots for some weeks with 
no fear of heating. When straw or rush is used for packing the opera- 
tor should place upon the ground, about i foot apart, and parallel to 
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one another, 8 to 10 strands of hay lashing (rope), first tying ^ a loop upon- 
one end of each of the strands. Then the straw or rush is laid upon 
the strands, beginning from the centre of the ropes and kept as nearly as 
possible all one way; the Avidth is to be judged by the quantity of trees 
to be packed. If the bundle is to be bottle-shaped, i.c., a bundle in 
which the roots of the trees are placed all at one end, about 18 inches- 
of the material used should overlap the last strand of rope at the bottom', 
or root end, of it, and the bedding should be laid wider at the bottom, 
and tapering off to the top. If a double end bundle is required, that is 
one having the roots of the trees placed at each end, the packing material- 
should overlap at both ends, and its length wdll be determined by the 
growth of the trees. The ropes and packing material having been placed 
in position, a light covering of the damp root material is to be spread 
upon the bedding at the end, or ends, where the roots are to lie. Then 


a strand of rope is laid across the top of the bedding parallel to, and over, 
the second rope from the bottom; also one near the top of the bundle. 
If all the trees to be packed in the bundle are of the one variety there- 
is no necessity to tie them up into small lots, and each lot labelled sepa- 
rately, but they may. be allowed to lie loosely, and only the 
one tag affixed. The trees are laid upon the bedding, the 
roots of the first layer or two placed over and midway between 
the two last strands of rope at the basal end, and the first layer 
of trees having been placed in position the damp root material is packed 
well amongst the roots. This process is continued until all the trees are 
placed in position. It is not necessary to place all the roots of the trees- 
directly upon one another ; a certain quantity of them may be worked 
forward toward the head growths, care being observed that the rocds- 
receive attention in regard to damp material with a little of the dry 
packing worked in amongst the head growths to prevent them from 


breaking.^ The ends of the two strands that were placed upon the top of 
the bedding should now to passed through the loops, drawn taut, and 
tied off. A covering is to be placed upon the top of the trees, equal in 
length to the bottom bedding and overlapping the material at the root 
end. Each strand is to be taken separately, one end passed through the 
loop, drawn fairly taut and half-hitched off. All the strands having been 
fixed each rope in turn is to be undone and drawn tight, slacking to be 
prevented bv tying off with two half-hitch knots. The bottom of the 
bundle must now receive attention ; the roots are to be covered with moist 
material and a piece of rope tied to the second last strand, hitched to the 
last, and enough length of rope left to insure that where a loop is tied 
it will reach to the centre of the bottom of the bundle. Half of the 
overlapping material is to be folded well in, the loop end of the short 
rope drawn down, and a short stick placed through the loop; press care- 
fully into the bmidle in order to keep the folded-in material in position 
whilst turning the bundle over. This done, take a strand of rope and 
tiegm strapping half-way along, working down to the bottom of the 
bundie and hitching off at the last strand. Finish folding in the other 
half of the overlapping material, withdraw the stick, pass the end of the 
rope through the loop, draw taut, and hitch off: quarter off the bundie 
by strapping m the same manner; cut away any superfluous ends ot 
rope and the bundle is finished. ^ To guard against breakage care must be- 
exercised when the ropes pe being drawn taut over the basal portion of 
the branched growths. dVhen fruit trees are being packed, those having- 
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brittle or projecting roots should always be placed in the centre, and these 
having fibrous roots upon the outside. When the branch growths of trees 
are being tied together preparatory to inclusion in a bundle straw’ should 
be carefully and 1-berally used to prevent breakage, particularly t^YO-vea^- 
old pruned trees, or one-year-old branched pruned. When a double-ended 
bundle is being packed it is treated in practically the same manner as the 
bottom of a single or bottle-shaped one. A piece of hessian or bagging 
strapped around the root end of the bundle will help to conserve the 
moisture for a longer period- Deciduous trees so packed, will carry 
safely over a seven to ten days’ journey in the wdnter months. To water 
the root end of the bundles when packed is an advantage ; the roots must 
always be well watered before packing takes place. The number of trees 
and the name of the variety should be written on a tag, and the tag 
attached to that particular parcel before its inclusion in the bundle. Ever- 
green trees, such as citrus and loquats, if the roots are packed first in partiy- 
deca\ed straw or grass hay, then in bagging, and finally, in straw or 
rush, will carry wdthout hurt upon a short journey, but the better method 
is to pack them in cases standing the trees upright and covering the top 
with hessian. This is done by nailing two pieces of wood upright about 
3 in X I- in., the height being controlled by the growth of the trees to 
be packed ; nail these uprights in the centre, one at each end of the case, 
upon the outside. Then nail a crosspiece to the top of the uprights (if 
the case is a large one it will be necessary to duplicate the uprights and 
crosspiece) j bore two holes at each end of the case, horizontal to each 
other, and about 7 in. apart ; take a short piece of stout rope, pass the 
ends through from the outer side, tie a knot at each end and nail it dowm 
to the inside of the case. The rope should be long enough that wdien 
this operation is finished the case will have two crude handles for lifting 
purposes. Before the trees are packed in the box all bruised or injunfd 
roots should be cut away. Then, using fresh water, puddle clay, until it 
is the consistency of cream, dab the roots well into it, and having done 
this, pack the trees closely together in the case in an upright position, 
filling in amongst the roots with wet sawdust. Shake down the sawdust 
well to ensure that the roots are sufficiently covered ; lightly water to settle 
the sawdust. Finally, draw the tops of the branches together, if neces- 
sary, with a piece of twine and provide a covering of hessian, tacked to 
the uprights, cross piece, sides and ends of the case. If the package is to 
be forwarded by steam-boat it should be clearly labelled by stencilling: — 
Keep from heat of engines.” Deciduous trees destined for a long sea 
voyage should be packed in cases ; the roots first puddled in clay and then 
packed around with some suitable material that will hold the moisture and 
not generate heat. Sphagnum moss is preferable. The trees should be 
laid lengthwise in the case ; those well matured and not overgrown should 
be selected for long journeys. Trees properly packed will carry in good 
condition from any of the Australian States to South Africa and South 
America. A limited number of trees is being exported annually to those 
countries from Victoria. 


{T 0 be continued . ) 
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THE OLIVE. 

{Continued from fage 198.) 

By I. Macdonald, Horticidturisi, Dookie Agricidtural College. 

Pruning. 

Compared with the advances that have been made in the treatment of 
many other of our fruit trees very little has been done, as 5'et, towards the 
scientific pruning of the olive. This fact is more remarkable when it is 
considered that the olive has held such a proud position in the economic 
field for so many centuries and is destined, no doubt, to bear its great repu- 
tation for ages yet to come. 

It is due probably to the longevity and hardihood of the trees, which 
have proved themselves capable of bearing good crops for years without 
pruning. Hence it is often contended that pruning is unnecessary. How’’- 
ever this may be under some circumstances, it is obvious, nevertheless,, 
that careful and scientific pruning must contribute largely towards the ulti- 
mate success of olive culture. 

True, in some places pruning is perfonned periodically, but in such 
a crude manner that it is almost unworthy of the name. The 
methods referred to consist of thinning out some of the large brandies of 
the trees at long intervals of time or promiscuously cutting out the branches, 
from the centre of the tree. Such methods are not based oai the lines on 
which proper treatment should rest, and must inevitably fail to bring 
about the desired end. Sunscalding frequently takes place in the exposed 
portions of the remaining limbs and permanent 'injury is thereby caused. 

It will be found that after reaching a full fruit bearing age, the olive,, 
like many other trees, when left to itself has a strong tendency to alternate 
betw'eeii the production of heavy crops and light crops during a series of 
years. The wanton prolificacy of the good years carries almost as many 
disadvantages as the barrenness of the lean years, for many reasons that 
are obvious. Therefore it is to pruning that we must look to modify 
these wmyward tendencies and maintain uniformity and economy in crop- 
ping both advantageous to the grower and to the tree- Furthermore, 
where diseases are prevalent pruning will facilitate their successful treat- 
ment. 

It is first of all essential that the pruner understands the nature of the 
fruiting wood, and habit of the tree’s growth, before he can make any in- 
telligent progress in carrying out the work. It is often stated that the 
olive bears its fruit on two-year-old wood. As this is a matter that vitally 
affects any theory in regard to treatment, it would be ^ell, at the outset, 
to examine it closely, so that the beginner may understand exactly how 
far it is true. It will depend greatly on the time of the year at which the 
wood is examined, to define what is meant when speaking of its age. If the 
laterals are taken when the fruit is on the tree they will be found to be 
carrying the bulk of their fruit on the previous season’s growth and may at 
that time be spoken of as two-years-old or in their second season’s growth. 

However, it_ is only to be expected that any classification of the wood 
designed to assist the beginner must be made to suit the wood at pruning 

time,^ that is in the winter after the crop is off and before the spring growth 

sets in; not when the fruit is on the tree; otherwise, a great many compli- 
cations might occur. Hence, we find that, like other drupaceous fruits, e.g., 
plum, peach, and apricot, the olive bears its fruit chiefly on the previous-. 
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season’s growth. It differs, however, in this, that, although the bulk of 
the crop is borne on last season’s growth, it also bears on the wood made 
the previous season and also on the current season’s growth. So that fru't 


15. DIFFERENT TYPES OF LATER.^LS IN BLOOM. 

the previous season’s growth is so unimportant that it should not be 
reckoned with in the pruning of the tree. 

At this point, perhaps, the different types of fruiting laterals in No. 
14 might be examined. These will indicate, to some extent, the manner 
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in which those laterals that are classed as one-year-old at pruning bear 
their fruit and also suggest the most satisfactory method of handling them 
for fruit production. 

Fig. B. in No. 14 shows a good type of fruiting lateral. It will be 
observed that this lateral is fruiting right to its terminal point. It will be 
of no value for fruit production during the following season owing to no 
fresh growth being made. If allowed to remain on the tree it may even- 
tually break into fresh growth and subsequently bear fruit. However, in 
a w^ell- regulated tree the object is to remove such shoots after they have 
fruited well, and encourage fresh ones from year to year. 

Fig. C. ill the same plate shows two vigorous laterals carrying a good 
supply of fruit. This type, and that shown at B., are best for fruit 
production on the olive. They, with all the other laterals depicted in this 
plate except E., are in their second season's growth, or are what w^ould be 
one-yeii (or season)-old at pruning. The arrows at H indicate the terminal 
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point of the previous season’s extension. Further growth is being made, 
which may fruit in the ensuing season. 

Fig. D. is an example of a lateral, bearing fruit both on the previous 
season’s growth, which terminates at /, and on the current season’s growth, 
which is indicated at /. 

The next lateral on the same plate, indicated at E., is from the Poly- 
morpha variety. It is in its third year’s growth. The fruits borne on the 
old wmod at have sprung from what might be termed adventitious buds. 
This frequently takes place ; more especially on some varieties, as Uvaria 
or Polymorpha, that are in a vigorous state of growth. The letter I indi- 
cates the terminal point of the first season’s growth, while m is the 
‘terminal of the second season’s growth. Fruit alone has been produced in 
its third season, no further extension of wood growth being made. Al- 
though this type is of some value for fruiting it is by. no means amongst 
hhe best of the olive laterals,. 
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Two different types are again illustrated at F and G. The former are 
from Conditiver and show the solitary, terminal fruiting habit of this 
variety. The latter are from Nigerrima and show the clustering at the 
terminal point that often occurs on this and other varieties. The branches 
of fruit at A are from the Uvaria variety. 

Before stopping to review the various types of wood depicted on No. 
14, it would, perhaps, be better to consider the nature of the various types 
shown on No. 15. They represent four of the most characteristic laterals 
found on well-cared-for trees. 

Fig. A is a branching lateral in its third season’s growth. A couple 
of leaves may be noticed still growing on that portion that is indicated at 
which is the extent of the first year’s growth. Wh.ere those leaves re- 
main on wood of this age, it often happens that fruit is born from buds 
that break out at their axils, as was shown at Fig. E. on No. 14. The 
fruit buds may be observed at f springing from the axils of the leaves. 
This is on the second season’s growth, which terminates at g. A further 
extension is being made at h during the third season. 

The three remaining types shown in this plate belong to what are 
known as one- year (or season)-old laterals at pruning. They were photo- 
graphed at the beginning of their second season’s growth, in wh’ch they 
subsequently develop fruit. A very free development of fruit buds may be 
noticed practically the whole length of those at B and C. The difference 
occurs only at the terminal point. On those shown at B a further extension 
is being made at i, while at in the other pair, the terminal point has 
ceased to make any further wood extension and has developed only flower 
buds. This terminal fruiting habit is most apparent in those shoots that 
have a downward or drooping tendency and are not likely to recontinue in 
active growth. Those shown at D are what are commonly known as barren 
laterals. The terminal point of the first season’s growth is indicated at 
A', while a further fresh extension is being made. These laterals often 
serve a useful purpose by sheltering the more permanent parts of the tree, 
besides sometimes developing fruit in their third or fourth season’s 
growth. 

After a careful examination of the types of wood illustrated in Nos. 
14 and 15 it is manifest that the olive is essentially a ‘‘ 1 ateral -bearing ” 
tree. That is, it produces its fruit chiefly on comparatively long slender 
growths that extend from year to year from the more permanent parts of 
the tree ; also, that the great bulk of the fruiting wood is of last season’s 
growth. The best class of this fruit bearing wood is represented by those 
types depicted at Figs. B and C in No. 14 and at B and C in No. 15. 
In the majority of cases, however, once these laterals fruit, their decline sets 
in. This tendency is more marked in those that have assumed a drooping 
or downward tendency. Hence, one of the most important objects in the 
treatment of established trees is the 'encouragement from year to year of a 
good supply of these fresh laterals for fruiting in the following season. 

If the trees are left to themselves the laterals extend very slowly 
owing to the crowding that usually results and the deterioration that takes 
place in the wood. The fruit is then borne on the few inches of growth 
that is made at the terminal points and chiefly on the outside of the tree. 
The branch shown on No. 16 gives a fair indication of what happens 
where the vigour is diminished and continual subdivisions take place. It 
is plain that any fruit borne on the terminals of these many deteriorated 
laterals will be inferior in quality and more difflcult to gather than that 
which is produced on the strong-growing ones. 
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The crowns of the young trees 
should be formed about 18 inches 
from the ground and a good set of 
main arms encouraged. The stan- 
dard system of training the trees 
is adopted in some places. This 
consists of training the tree to a 
single stem for about 5 feet from 
the ground and then allowing the 
head to assume a globular form. 
The gooseberry bush method of 
training several trunks from the 
ground is also adopted, but neither 
of these methods is recommended 
here. 

The writer favours the establish- 
ment of a low crown and the main- 
tenance of a modified vase form ; 
that is, more branches are retained 
than is usual with some of our other 
fruit trees. Care should be taken, 
however, that ample space is af- 
forded for the free development 
of laterals on all the main 
branches, as the wood will not 
mature when crowding takes place 

17. BRANCH UNPRUNED. canuot be 

maintained. For the first three 
or four years after planting the main object in pruning should be the 
establishment of a good frame- work and the maintenance of good growth 
in the tree. 

The trees should be kept well in hand and fruiting wood encouraged 
right from the base upwards. It will be necessary, as stated before, that 
provision be made for the re- 
newal of the supply of fruiting 
wood from ^’ear to year. This 
is best done by maintaining a 
reserve of strength in the tree, 
by cutting back and thinning 
out. Thus more general growth 
throughout the tree is encour- 
aged each season, and the possi- 
bility of it spending its strength 
in any one season by excessive 
cropping and being unable to 
produce sufficient wood for a 
crop in the following season is 
minimized. 


Owing to the pliable nature 
of the w<x>d the direction and 
rigidity , of the main , limbs 
should "be carefully maintained; 
otherwise a pronounced ten* 


18. BRANCH AS IN NO. 1 7 PRUNED 
SHOWING THINNING OF LATERALS 
and cutting back of LEADER. 
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■dency to spread will be observed w-here heavy crops occur and the limbs 
will not easily regain their original position. This tendency is more marked, 
of course, in some varieties than in others, owing to the habits of growth 
being entirely dissimilar. 

The pruning season may start as soon as the crop is off the trees, and 
may continue until just before the spring growth sets in. That is, the 
work should be carried out usually about June or July in most of our 
districts, varying somewhat with the locality and variety. . 

If the frame- work has been properly established the chief care at each 
annual pruning will be the selection and encouragement of the right class 
of laterals for fruiting. As a general practice the spurring back of the 
laterals is not advised. It is better to practice thinning, leaving the remain- 
ing ones long. 

0 he cotiiinned.) 


FARM BLAOKSMITHING. 

{Continued from fage 195.) 

George Baxter, histructor hi Black smiihmg, VJ orking Men's College y 

Melbourne. 

V. — WELD IN G {continued ) . 

Forging Spanners. 

Figure 53 shows two methods of forging spanners. A is the usual 
manner in which they are made from steel out of a solid bar, and B is the 
best method of making from iron.^ 

To forge the first named a piece of mild steel is required equal in 
thickness to the depth of the nut and in width about one and three-quarters 
the breadth of the nut. 



(a) Roughing out. (^} Position to cut off bar. (t:) The completed spanner, 
(^i and (e) Scarfed ready for welding. 


Such a piece of metal is first drawn dowui to form the handle, as 
shown in A ; the length of handle requiring to be fifteen times the diameter 
of the bolt. It would then be cut off at B, the enlarged portion roughly 
rounded, and a hole punched as shown by dotted lines. The hole I^ing 
then drifted out to the breadth of nut the gap would be cut out with 
the chisel and the spanner afterwards forged as near as possible to shape 
shown at C. The handle should be the last part finished by rounding 
the edges with a top and bottom swage, so that it wdll be comfortable 
in the hand. 
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For an iron spanner (best made as shown at D and E) take a square 
bar equal in size to the diameter of bolt it is intended for j cut off a piece 
long enough to make the handle, upset and lap-scarf it, and allorv the 
point of scarf to spread out as shown. To make the jaw, heat and upset 
the bar at the place where the weld is to be, then bend and scarf with 
the ball end of the hand hammer. After welding, forge to shape by cutting 
off the corners to dotted line and finish. 

The following proportions of spanners will no doubt be found useful. 

Taking the breadth of the nut as i, then the outer diameter of jaw will 
be 2 j thickness of jaw fths. for steel, and fths for iron ; length of handle 
15 ; greatest breadth of handle i ; least breadth of handle, 

Working and Tempering Steel. 

It may be considered an accomplishment to know sufficient about the 
nature of steel, and the manner in which it is manipulated at the forge, 
to be able to make a useful tool. It certainly should be eminently useful 
to the farmer, removed as he is, in many cases, by miles from a black- 
smith’s shop. Proficiency in the art of tool-making can only be acquired 
by long practice, clo.se observation, and extreme care. 

Whilst the farmer does not require to enter into all the intricate details 
of tool-making, or study all the phenomena connected with steel, yet if he 
is desirous of making or repairing a tool he wants to understand more about 
it than could be learned by simply ’watching some one else do the work. 
He wants to know something of the causes of failure, and of the effect that 
heat has upon the metal, etc. By carefully following the directions given 
in this article he should be able to meet with a fair measure of success at 
first, and with further practice there is no reason why he should not become 
quite an expert. 

Steel is produced by mechanical means, the process chiefly consisting of 
adding a small percentage of carbon to wrought iron. The effect of the 
combination is that the character of the iron is altered to such an extent 
that it almost appears to be a different metal. The structure has been 
altered from fibrous to granulur; the hardness intensified; the weight 
increased, and the property of welding so affected that it becomes extremely 
difficult and in some cases impossible of accomplishment. AVhen steel is 
heated to redness and suddenly cooled it becomes very hard and brittle, 
and it is this property which makes it the most useful of all metals. It can 
be made to cut glass ; it can be rendered so soft that it may be cut bv 
another piece of steel such as the blade of a pocket knife; it can be forged 
and bent into any conceivable shape. It can be made so elastic that thou- 
sands of oscillations will not alter its shape. (For example take a watch 
spring, which will remain visibly perfect for 3^ears). It can also be made 
of any degree of hardness between the two extremes, and the process by 
which this is done is called tempering. 

Tempering by which elasticity is produced, is effected by reducing some 
of the hardness given to steel by heating and quickly cooling it. The 
degree of hardness of a tool varies : firstly, by the hardne.'?s of the material 
to be cut and, secondly, by the manner in which it is to be cut ; for instance 
if the work is to be performed by means of a blow then the tool needs to be: 
made as elastic as_ possible and at the same time retain sufficient hardness 
to maintain a cutting edge ; but if the tool be required to work in a lathe* 
where the pressure is fairly constant then it mav be made much harder. 

A piece of steel that Eas been heated to redness and cooled out will if 
polished be of a silvery whiteness, and if slowly reheated changes in the 
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colour of its surface will be noticed. These changes are due to the oxida- 
tion of the surface of the metal exposed to the atmosphere and heat. As 
the temperature rises the colours darken. The first indication of change 
takes place when the temperature rises to 250 deg. Fahr. It will then be 
noticed to he of a dirty white colour. As the heat increases it assumes a 
yellow colour, then dark straw, brown, purple, and varying shades of blue, 
'i'he changes, which are called the tempering colours, are followed as 
guides in determining the hardness of the steel. 

The first essential to the production of good tools is the selection of 
suitable steel. Manufacturers of steel make it in many grades, and as 
each grade is intended for a specific purpose if steel be used for a purpose 
that it is not intended for then good results cannot be obtained. Notwith- 
standing this there are many who have an idea that the high priced qualities 
are the best for ail purposes. That is a mistake ; there are times when the 
cheapest is best. In purchasing steel it is always well to state the purpose 
for which it is to be used and the merchant will know what grade to supply. 

The tools about a farm do not as a rule require to be made of high- 
grade steel, e.g., steel containing a large percentage of carbon. The quality 
used for miners’ drills would suit most purposes and give very good results 
if properly treated. It costs about qd. per lb. 

In working steel, greater care must be exercised than in forging iron or 
mild steel It will not permit of bemg heated to a temperature above bright 
red without injury, because when so heated the carbon becomes burnt out 
and so it is destroyed. Neither must it be hammered after the redness 
has left it, for such treatment would cause it to crack. Low grade steel 
may be welded, but the operation requires considerably more skill than the 
welding of iron. Welding steel should therefore be av^oided, excepting 
in the case of pointing picks, crow-bars, or plough-shares. AVhat is known 
as blister steel is most suitable for -welding purposes. 

Forging a Cold Chisel. 

To make a cold-chisel (Fig. 54) for cutting metal, take a piece of |-in. 
octagonal steel, and cut off a piece in. long. Heat one end to redness 
and form the head, which is done simply with the hand hammer. In draw- 
ing out the chisel end, do so with as few heats as possible, for the reason 
that each heating reduces the carbon value. For ordinary purposes the 
shape of the chisel should be as shown in the sketch. The width of blade 
does not require to be more than J in., and the length of tapered part 
about 3 in. It is now ready for tempering and grinding. 

To temper, heat the tool slowly and evenly to a low red for a distance 
of about 2 in. from the point, place about i in. of the heated portion in 
water which has previously been heated to about 70 deg. Fahr., and after 
a period of about five seconds, slowly raise the tool about J in. ; let it 
remain there for several seconds longer. Remove from the water, and with a 
piece of sandstone, brick, or emery cloth rub vigorously to remove the scale 
from the surface, when the part which was- cooled will be white, and as the 
heat is conducted to the point from the,' back so the colours will appear on 
the surface. When the point assumes a purple hue, quickly plunge again 
into the water ; cool right out, and grind. In grinding a chisel to cut 
iron the angle formed at the point should not be less than 70 degrees. If 
ground too thin it will not stand up to the work, no matter how well it may 
be tempered. 

The punch (Fig. 55) needs no further comment than that it requires the 
same treatment as the chisel. 
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A drill (Fig. 56) is made to fit the socket of a machine or ratchet-brace 
by forging-; the cutting end is first formed like a punch, then flattened 
at the end as shown, and the corners cut off. The temper of a drill needs 
to be dark straw at the point, which is slightly harder than the chisel. 

A cross-cut chisel (Fig. 57) is used for cutting key-ways in wheels that 
are fixed to a revolving shaft ; or when it is necessary to reniove^ a large- 
amount of metal from a large flat surface the cross-cut is used for chipping a 
number of grooves, and the ridges so left are cut off with a flat chisel. 
The process of making a cross-cut needs but little description, the^ shape- 
being suggestive of the mode of procedure. One point about it is that 
the end of the chisel needs to be made wider than the remaining part of 
the blade. If it is not widened out as shown in the drawing it will st:ck 
in the groove formed by cutting, and so cause trouble. It is tempered in 
exactly the same manner as the cold chisel. 

If a tool when put to use after forging and tempering is found to- 
quickly blunt, it shows that the temper has been reduced too much. 
In such a case, retemper it to a lighter colour, e.g.^ if it were tempered, say^ 



FIG. 54. COLD CHISEL. 



FIG. 55. PUNCH. 



FIG. 56. DRILL. 



FIG. 57. CROSS CUT CHISEL. 


to a purple hue, then let it be dark straw. It will further be found that 
whilst one piece of steel will be sufficiently hard at purple, another will 
require a higher temper — due to the quality of the steel. 

When a tool breaks in working, it may be through being tempered too- 
hard, or through overheating in forging or tempering. If from the first 
cause the fracture will be quite white, and on examination of the fracture 
it will be found to be of a very fine grain. When overheating has been the 
cause then the break will be partly black and partly bright and the fracture 
will be always curved ; if badly burnt the break will show a very coarse 
and crystalline' grain. ■ 

Pointing a Pick. 

Picks are made of iron, wdth a small piece of steel wielded on to the* 
point. This, of course, w^ears away, and necessarily requires to be relaid , 
Sometimes only a very short piece of steel has been welded on, and when 
such is the case a new piece may be welded on by splitting the end of the 
pick with a hot chisel (so as to make it look like the letter Y), a piece of 
steel first made wedge-shaped and inserted into the split ; a welding heat 
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taken, and then hammered to required shape. In making the wedge, hai’e 
the surfaces roughened by driving a chisel into them, and previous to putting 
into position make the pick point red hot; the wedge cold. The reason 
for doing so is that by having the Y heated, and the steel cold, the iron 
is embedded in the cuts made in the wedge by striking a good hard blow 
on it, and the wedge is thus prevented from falling out in the fire. 

When very much worn it becomes necessary to lengthen the pick point 
by first welding a wedge-shaped piece of iron on the back of the pick some 
distance from the point, as shown at A in Fig. 58, so that the point of the 
pick and the piece of iron form the Y shape for the reception of steel— 
B, same figure. It is then treated as mentioned above. The best steel 
for welding to picks, crow-bars, or plough-shares is blister steel, which may 
be bought in sizes suitable for requirements ; but if not available then a pjiece 
of miners^ drill steel may be used. In taking a welding heat on steel great 
care must be exercised to secure good results. Steel, being much more diffi- 
cult to weld than iron, has to be done at a much lower temperature. It is 
always advisable, and in most cases necessary, to use a flux for the purpose. 
For welding blister steel to iron, sand will do for a flux, or if a small 
quantity of borax (about i in 4) be added, the work is facilitated. When 



higher grade steel is to be welded, there are special wielding mixtures that 
may be purchased, but if borax alone be used it makes a very effective flux. 

The heat for welding steel is of a yellowish colour. If heated the same 
as iron the steel would fly to pieces when struck wdth the hammer. 

Rel.a.ying a Plough Share. 

All plough shares cannot be relaid. Some are made of cast iron, which 
is unweldable. Those made of wrought steel can be repaired time after 
time. Fig. 59 shows one well worn, and the dotted lines indicate the 
original shape. To make them up to those lines, a piece of iron is welded 
on, a start being made at the top corner and working towards the point. 
It is impossible to weld the piece all the way along at one heating, about 
4 inches being about the maximum length that can done at once. When 
the iron is welded on a piece of steel is then put on the point. It is almost 
impossible to describe in detail how this may be done, the condition of the 
shares being different in each instance. Ingenuity and common sense are 
required to carry out the work successfully. 

(Concluded.) 
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SOIL MOISTURE AND CROPPING. 

By John TF. Paterson, B.Sc., Ph.D., Experimentalist. 

A twenty-bushel crop of wheat (grain, straw and roots) contains at 
iiarvest about 450 lb. of water. This water is present as water in the crop. 
Chemical analysis further shows that it contains about 170 lb. of hydrogen 
chiefly in its starch and protein compounds. This hydrogen would nearly 
all come from water which was decomposed as water by the plant while 
growing. It requires 1,530 lb. of water to yield 170 lb. of hydrogen. 

Adding 450 and 1,530 we get 1,980 lb. of water. One inch of rain- 
fall per acre weighs jast over 100 tons, so that 1,980 lb. of water equals 
0.0088 inches, or 0.88 points. If water only played the part of phosphoric 
acid or any ordinary food material to plants then 0.88 points of rain would 
satisfy the requirements of this crop for water. 

The insufficiency of such a rainfall is abundantly manifest. About 
2,000 times as much rain must fall on the ground annually, and such a 
rainfall must have a suitable periodic distribution, to give a yield of wheat 
such as is here contemplated. 

What then was the use of all this rain of which the crop has nothing to 
show at harvest, but which was nevertheless required to produce the desired 
3'ield? There are three answers: — 

(1) Part of it was used in the vital processes, and afterwards discarded 
from the stems and leaves during the growth of the plant. 

(2) Part of it was necessary for the soil changes whereby food materials 
are prepared for the plant. 

(3) Part of it was inevitably lost from the soil. 

First: — As to the water discarded by the plant. — The crop of wheat 
under consideration would weigh dry about li tons. In producing this 
dry matter it is essential that very much water must pass through the plant 
during growth. It has been variously estimated that from 200 to 600 lb. of 
water must pass through the plant for each i lb of dry increase. Taking 
400 as a middle figure, it would thus be necessary for i| x 400 = 600 tons 
of water to Be absorbed from the soil and evaporated from the leaves to 
produce the crop of wheat. 

This amount of water equals 6 inches of rainfall. Satisfactory figures 
are wmiiting. It is certain however that different crops, and probably in 
an important degree different varieties of the same crop, make widely 
different demands in regard to water per unit of dry matter formed. The 
subject is an important one as bearing upon the best crops, and the best 
variety of crop to cultivate in dry districts. 

Economy in the use of water is not however everything in a crop ; 
ability to obtain the water under various conditions is not less important. 
The power of any crop to obtain water depends upon several factors among 
%vhicli are : — 

(1) The percentage of water in the soil. 

(2) The readiness with which its water is gradually given up b) the 

particular class of land. 

(3) The amount of pure air (oxygen) at the rootlets. 

(4) The soil temperature. 

(5) _ The concentration (osmotic value) of the weak salt solution forming 
the soil moisture. 

(6) The variety and vigour of the crop. 

(7) Climate— particularly as regards sunshine, humidity and wind. 
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SecoTidly : — As to water necessary for the soil processes whereby food 
materials are rendered available for crofs . — On the average a soil will 
contain 100 timesi more plant food than the crop then growing on it re- 
quires. But the crop cannot use it because the soil constituents must be 
easily soluble before they can be taken up or absorbed as plant food. The 
soil constituents which the crop finds most difficulty in obtaining enough of 
in soluble forms are nitric and phosphoric acids, and sometimes potash. 

There is extremely little available phosphoric acid and also sometimes 
little available potash left in a poor soil at harvest. For the next crop, 
unless manured, the chief source of supply is the amount which can be 
rendered available in the intenml. A year's fallow gives longer time. But 
in order that the process whereby the phosphoric acid is made available may 
go on, the soil must be sufficiently moist. Chemical change scarcely occurs 
between dry solids. In addition to chemical change, solution of mineral 
plant foods is to sonre extent effected by the soil bacteria, but these also 
require moisture. In fallow, it is desirable to conserve moisture apart from 
the water requirement of the next crop, because the moisture facilitates the 
solution of mineral plant food during the period of fallow. 

But probably soil moisture is most important from the point of view 
of nitric acid formation. Deficiency of phosphoric acid can be made good 
at relatively small cost by a small application of superphosphate and its 
use is perfectly safe. Nitric acid on the other hand is not only much 
dearer, but its application artificially as nitrate tends to force on a kind of 
growth which renders the crop more subject to damage by drought at a 
later date. The process whereby nitric acid is formed from the insoluble 
nitrogenoiis compounds of decaying crops is termed nitrification. 

The change is brought about by several different kinds of bacteria. 
There are three stages. One kind attacks the nitrogen of the decaying 
crop residues ; a second carries the work through another stage ; the third 
yields the finished nitric acid. It is known that sufficient moisture must 
be present to allow these germs to work, and that they may be killed by 
severe drought. Exactly how much water they require to do their best 
work, and at what stage of dryness they cease work altogether is a subject 
however upon which there appears no reliable information. 

Nitrification is a necessary antecedent to crop-production on any land 
growing grain or roots, and to provide suitable conditions for it is of 
primary importance. It is of particular importance on soils continuously 
under crop without any return of fresh vegetable matter to them, because cn 
such land nitrification becomes each 3*ear more difficult. 

Thirdly: — As to water lost inevitably from the soil. — There are three 
ways in which water is lost from soils ; — 

(1) Surface drainage into ditches and watercourses. 

(2) Percolation into underground springs. 

(3) Evaporation from the surface. 

(1) Surface drainage causes most loss on baked surfaces, l\ing on the 
slope, and when the rainfall is concentrated in a short period of time. 
More particularly in autumn and winter, when the land is hard, is much 
water lost in this way. Early ploughing after harvest avoids loss, as 
not only is the surface left rough to impede surface flow, but at the same 
time the upper portion of the soil it rendered sufficiently open and porous 
to take in what falls upon it. 

(2) Percolation into underground springs. This loss is unavoidable, 
and in many cases it is an advantage preventing the soil becoming water- 
logged. In some classes of land, particularly clays, when no natural 
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escape for surplus water exists it is necessary to underdrain to get the 
same result. 

(3) Evaporation from the surface. All soils are subject to this loss and 
the amount may represent the total annual rainfall. According to Greaves 
the yearly amount evaporated from a water surface in the vicinity of Lon- 
don equals 20.6 inches. There is more loss than this from a soil kept fully 
saturated. While fully saturated all soils lose water at the same rate. As 
different soils are allowed to dry those with largest particles (sands) lose 
water fastest. After a time those with finest particles (clays) lose most 
because they have most to lose. Finally, both kinds of soils come to a 
balance losing or gaining moisture according to the humidity of the air. 

Evaporation may be greatly diminished by protecting the soil from the 
action of sun and wind. Under ordinary circumstances as the soil loses 
moisture by evaporation, more water reaches the surface from below. It 
rises by capillary attraction through the pores of the soil. The smaller 
these pores are (’within limits) the higher the water will rise; if they are 
very large it will practically not rise at all Leaves or loose litter spread 
on the surface have very wide pores and water cannot rise through them. 
At the same time they prevent rapid evaporation because they shield the 
soil surface from sun and wind. 

Litter spread on the surface to limit evaporation is called a mulch. 
Instead of spreading litter the soil itself may be used as a mulch. For this 
purpose it is only necessary to stir it to a depth of 2 or 3 inches when 
it is not too w'et. By this means the surface pores become too large to raise 
the water above the lower layer of the stirred soil. The stirred soil soon 
appears to dry "while an unstirred portion may appear to remain wet, but 
that is because in the latter case the water is continuing to rise to the surface 
and dissipate by evaporation, while in the former case no water is rising to 
the surface and none is lost, because the surface layer is not getting anv 
from underneath to lose. Beneath the apparently dry surface water is 
being saved from loss in the body of the soil. Working with a 3-inch soil 
mulch on a clay loam, Professor King of Wisconsin found that 63.13 per- 
cent. of the evaporation on similar unmulched land was saved in 100 days. 

When referring to the water requirements of a wheat crop it was ob- 
served that about 400 tons probably was required to produce i ton dry in- 
crease, equal to approximately 100 tons for each ton of the crop in the 
green sappy state. In greater or less degree the same is true for the re- 
quirements of weed plants, and so weeds, whether in the crop or on fallow, 
rob the land of much moisture. As the making of a soil mulch, whether 
on fallow land or by way of intertillage in growing crops, kills weeds at 
the same time as it makes a mulch it has thus a double effect in conserv- 
ing moisture. 

The particular importance of soil moisture conservation in Australian 
farming arises in large part from the powerful evaporation which occurs 
during the summer months. In some ways the conditions are special 
and more exact information is required. With this object, experiments 
are being conducted during the present season bearing on the relation of 
soil moisture to the requirements of the plant, to the conditions for nitri- 
fication in soils, and to different methods of bare fallowing and inter- 
tillage. To the reporting of the results of the experiments designed 
tinder those heads the present article will serve us as an introduction. 
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AN EFFECTIVE SPARliOAV TRAP. 

J. Wiho7i^ Silo Builder. 

The prevalence of sparrows throughout the State frequently causes- 
great loss to producers/ and to combat this pest the writer has designed 
a simple, yet effective, trap, by which as many as 200 sparrows have been 
caught in a single day. The following details of construction and the 
accompanying illustrations will enable readers to give the method a trial. 

Cut a i2-ft, piece of 3-ft, x 2-ft. hardwood into 3-ft. lengths, and 
check them out 3-in. x i-in. on two sides at both ends to take the top 
and bottom rails, so as to make all the outside faces flush. Also cut four 
9-ft. lengths of 3-in. x i-in. Lay two lengths of 3-in. x 2-in. on edge- 
on a level piece of ground, and nail the 3-in. x i-in. pieces temporarily 
in the checks. Square the side and spike together firmly. Then deal 
with the other side in the same manner. Next cut six 3-ft. lengths of 
3-111. X I-in. and nail them in the other checks at the ends. Fix the other 
two lengths 12 inches from each end at the top of trap to carry the wire 
netting. 



from the ground in the centre of trap. Cut out five holes of ij-in. 
diameter in the centre of the netting. Insert points of snips and give 
a turn to form round holes. Cover the side with netting and lace top 
and sides together with wire. Then cut out sides to the sweep of the 
top wire. Make and fix two ledge doors at each end of the trap. 

The following material will be required: — 

Timher . — One 12 ft., 3x2 hardwood. Four 9 ft.; one iS ft., 3 x i; 35 ft., 
6 X I, T. and G. 

Galvanized wire netting^ 3-ft. wide, ^-in. mesh, ii yards. 

T-liinges and screws, 12 inches, two pairs. 

Clout tacks, ^ inch, i lb. 

Wire nails, 3 inches, i ib. 

As sparrows often congregate near poultry runs, it is suggested that 
one or two fowls be placed in the trap for the first day to attract the 
sparrows. It is also advisable, wdien emptying the trap, to leave one or 
two birds to act as decoys. Bait the trap with a handful of grain. 
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BEE-KEEPINa IN YIOTOIUA. 

{Continued from page 179.) 

F. R. Beuhne, Bee Expert, 

IV.~Hives. 

The hive most generally in use in Victoria is the Langstroth ' ^ either 
eight or ten frame. There are however a number of beekeepers who use 
a modified form of the Heddon hive. Whatever hi\'e is adopted the walls 
should not be less than § inch in thickness, otherwise extremes of tempera' 
ture will affect the bees^ and during very hot weather combs may melt 
down. All hives sold by manufacturers are made of |dnch wood, and 1 
strongly advise beginners who intend to make their own hives not to use 
■thinner boards. 

The eight-frame Langstroth hive, as shown in Fig, 5, is made of |-inch 
shelving, pine, or Californian redwood. It measures 20 in. by 13-g in. 
outside, and is 9I inches deep, giving an inside measurement of 18J x 12 J 
x 9|. The ten-frame Langstroth is of the same length and depth, but of 
16 inches outer and 14-I- inches inner width, thus giving room for two more 
frames. The end boards of the hive are rebated inside to a distance of 
§ inch down and | inch into the thickness of the board. On to the shoulder 
of this rebate is nailed a runner of folded tin so as to project inch up- 
wards. On this metal runner rest the top bars of the frames, and its 
purpose is to prevent the crushing of bees when handling frames and to 
avoid the gluing down of the latter by the bees. 

Two kinds of frames are sold by dealers, the Simplicity and the Hoff- 
mann. The outer dimensions of both are the same, viz., 17-I in. x 9^ in., 
with the top bar 19 J inch long, but while in the Simplicity, or loose hanging 
frame, top, side and bottom bar are all of the same width, viz., | inch, in 
the Hoffmann, or self-spacing frame, the upper part of the side bars is 
1 1 inch wide. When pushed close together in the hive, they give the correct 
spacing of the combs, viz., i| inch, which is the average distance at which 
bees build combs when in a state of nature. Eight or ten frames in the 
respective hives leave a small space, this is occupied by a thin board of 
the dimensions of the frames and called the follower and its object 
u to more easily remove or handle the frames after it is withdrawn. Idle 
thickness of the bars of the Simplicity frame is top bar | inch or f inch, 
reduced to f inch at the projecting ends ; side bars | to 7-16 inch ; bottom 
bar I to I inch. In the Hoffmann frame the thickness and width of the 
top bar varies with different manufacturers, American frames having a 
top bar I inch wide and -J inch thick, wliile some frames of local make 
have a top bar | inch wide, and h inch or | inch thick. The bottom bar is 
I inch X I inch in ail the different makes. Whatever the thickness of the 
bars the outside measurement of the frame is always the same. 

The S’mplicity frame is the cheapest and easiest to uncap for the ex- 
traction of honey, but, being a loose hanging frame, it has some ' serious 
disadvantages. Each frame has to be spaced separately every time 
bees are handled, and as there is . a J-inch .space between the frames’ 
when correctly spaced the bees will often build comb into these spaces and 
on to the end wall of the hive. Further, everv 'time a hive is moved the 
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frames have to be secured in some way to prevent them knocking against 
one another and crushing bees, and for these reasons self-spacing frames 
•are more advantageous. The difference in the first cost between Simplicity 
and self -spacing frames is only 2s. to 2s. 6d, per hundred frames. Wide 
top bar Hoffmann frames as used in America are somewhat difficult to uncap 
when extracting; as the comb of honey when sealed does not project beyond 
the wide top bar, it cannot be used as a guide for the uncapping knife, as 
can be done with the Simplicity or the Hoffmann, with a | inch x inch 
top bar as shown in Figure 7. 

One drawback of Hoffmann frames is that the bees often fasten the side 
bars of the frames together with wmx or propolis. The latter is a sub- 
stance gathered by the bees for the purpose of filling up any interstices 
or crevices in the hive. It consists of resin, wattle-gum, tar, paint, cart- 
grease, and similar substances. In some districts, propolis is a great 
nuisance to the beekeeper. Some strains of bees will daub it everywhere 
inside the hive. To overcome this difficulty, and also that of uncapping 
Hoffmann wide top bar frames, and yet have a self-spacing frame, a number 
of apiarists, including the writer, have adopted the frame shown in Figure 
S. It has a top bar | inch wide. | inch thick, bottom bar inch x f inch, 
;md side bars i-§ in. x h in. The top and bottom bars are nailed on so 
that the side bar projects on the reverse side at the opposite end. The 
spacing is obtained by four stout flat-headed nails driven into the side 
bars and projecting J inch, as showm in the illustration (Fig. 8). These 
frames are not stocked by manufacturers, but wdll be made to order if 
ordered in sufficient quantities. They can howwer easily be made by any 
one at all handy with tools, the only difference between them and the Sim- 
plicity frames being that the side bars are i inch in.stead of J inch, and 
that the frames are nail spaced instead of loose hanging. 

The Heel don hanging frame hive, also known as the Bolton hive, is 
what is called a sectional hive. The hive consists of shallow bodies 51 - 
inches deep, with self-spacing frames 5I indies deep. The advantages 
claimed for it are that it can be readily expanded or reduced in size ac 
cording to conditions and season bv adding or removing stories ; that 
swarming can be prevented or controlled by means of inverting the sets 
of frames at intervals, thus causing the destruction of queen cells, and 
that shallo-w supers are easier to lift and handle when full of honey, and 
the shallow- combs easier to uncap than deep ones. 

As an offset against these advantages, it must be inentiored that the 
Heddon hive costs more, that double the number of combs have to be 
handled when extracting, and that the splitting up of the hive into so 
many sets of frames by the inteix'ening bee spaces has a tendency to re 
tard breeding up in spring. 

In connexion with this, I should like to say that the correct bee space 
between .set of frames in the stories of a hive is J inch. In the hives pur- 
chased from manufacturers too much allowance is made (generally) for 
shrinkage of timber, leaving up to f inch betiveen the stories. This excessive 
space first acts as a great check on the bees entering the super in spring, 
while later on it is filled with comb and honey, and is a hindrance and 
nuisance every time a hive is opened, also causing the death of many bees 
when frames are replaced in supers without first removing the pieces of 
comb which connected the upper and lower frames. With a J inch bee 
space between the stories there will he little or no bur comb. 


(To be continued.) 
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GENERAL NOTES. 

By /. IF. }\ 

AGRiCyLTIJRAL RESEARCH IH yf^lTED STATES OF AMERICA— 

According to the report of the Secretary of Agriculture of the United 
States for 1910, there are now 62 agricultural experiment stations in active 
work in that country. Fifty-hve of these stations receive appropriations 
provided for by Acts of Congress, which amounted to ^26g,ooo in the 
fiscal year 1909-10 ; in addition ^200,000 was contributed by the State 
Legislatures, and ^1^0,000 was received by the stations as fees for 
analyses of fertilisers, sales of farm products and from other local sources. 
The total annual revenue is over ;^6oo,ooo as compared with half that 
sum in 1905. Generally speaking, the State funds are mainly used for 
the more practical work, including maintenance of sub-stations, demon- 
stration fields, agricultural surveys and a great variety of local experi- 
ments, while the funds pro\dded by Acts of Congress are chiefly devoted to 
original research in difficult problems of agriculture generally. 


€DOL STORAGE OF FRUIT— 

Annually for some years past the New Zealand Department of Agri- 
culture has placed in the cool chambers of the Auckland Farmers’ Co- 
operative Freezing Company considerable quantities of fruit, comprising a 
large number of varieties of apples and pears. The object of the tests 
was to regulate the markets during periods of glut and thus avoid losses 
to the growers. In the December issue of the Journal of the Defartment 
the following important points are noted in connexion with the cool storage 
of apples and pears : — 

(1) Cool storage retards the normal rapid or fairly rapid 
ripening of the fruit. Consequently, most varieties should' be well 
matured and well coloured, but gathered a little cn the green side, 
to achieve the best results.” 

(2) Bruised or blemished fruit, or fruit’ attacked by pest or 
disease, should not be placed in cool storage.” 

(3) Ripe or over-ripe pears will not keep sound.” 

(4) Immature fruits shrivel.” 

(5) Apples of soft texture when ripe should be gathered for 
cool storage before becoming fully ripe.” 

It is believed that the development of cool storage in the Dominion will 
do much to improve the prospects of fruit-growers there. 


GERMimTIOf^ OF WEED SEEDS— 

Wonder is often expressed at the sudden appearance of weeds upon 
land under cultivation where no signs of the same plants were visible 
while the land lay in pasture. In the Journal of the Board of Agrtcul- 
iure (London) an account is given of some interesting investigations. The 
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weeds experimented with were the ribwort or rib-grass {Plant ago 
la)iceolata) and wild mustard {Sinafis arvensi<i). In 1899, pots containing, 
100 seeds of each weed were placed at a depth of 12 inches below the sur- 
face of the ground. From 1900 onwards a pot was dug up each year 
and the seeds allowed to germinate. With rib-grass two-thirds of the- 
seeds ivere dead by 190O5 but after ten years 8 per cent, still retained them 
germinating capacity. With the yellow-flowered mustard the germinating, 
capacity was as high after ten years (87 per cent.) as after one year. 
For purposes of comparison seeds kept in dry storage since 1899 have been; 
allowed to germinate in each year from 1900 onwards. The seeds of 
rib-grass germinated fairly well the first few years, but by 1909 were' 
all dead. The percentage of seeds of mustard germinating after one 
year was 82 per cent., and after ten years 24 per cent. In other experi- 
ments lasting for six years it was found that those buried deepest in the 
ground retained their germinating power best 'Fhe seeds of cultivated 
plants, especially grasses, lost their germinating power in the soil much 
more quickly than the related weed seeds. Weed seeds were found to^ 
retain their germinating power after passing through the digestive tract 
of a cow or pig, but when eaten by fowls were, as a rule, destroyed. 


miLK REOOROS-- 

'With the olijeci of demonstrating the value of milk records to the- 
dairy farmer the Lancashire (England) County Council has Ix-'ea carrying 
out tests during the htst three years — in 190S on fourteen farms, in 1909 
on tweh'e farms, and in 1910 on twelve farms. Each herd was tested 
as regards the yield and composition of the milk once every three weeks, 
this having been found to give results sufficiently correct for practical 
purposes. The total yield for the three weeks was got by multiplying 
the yield on the day of te ting bv 10.5, and the estimated yield half-way 
between two testings by 10.5, and adding the two results. A number of 
points elucidated by the records obtained are discussed in, this report. 
The usual great differences were found in the capacity of individual cows. 
Taking the two best and the two worst cows at various ages (twelve good 
and twelve bad cows in all) the average yield of milk of the best cows 
was found to be nearly double that of the worst. It is estimated that 
in the case of the former, after paying for the cost of keep, a gross profit 
of per annum per cow is left, but with the latter a loss of 3s. 8d. 

per cow. This Department has arranged a scheme and prepared cards 
for keeping milk records, and is ready to supply information to thore 
wishing to imp.rove their milking herds along those lines. 


HAR¥ESTING THROUGH THISTLES— 

An ingenious invention has been made by Mr, L. N. Fanson, a farmer 
in the Grenfell district of New* South Wales. Last year he sowed a 
crop of wheat in an old thistly paddock ; the crop Avas put in late and 
the thistles beat it. They w;ere chiefly star thistles and a few black 
ones, and as it Avas impossible to make hay OAving to the thistles being so 
thick it Avas dedd;:,d to strip it. This hoAvever Avas also found to be 
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inipracticable as they clogged up the combs of the harvesters. hlr. 
Fanson d^d not wish to abandon the crop, however, so he hit iipcii another 
plan. He tixed a bar from which long prongs projected in front of and 
above the comb of the harvester. These prongs were wide enough to 
aliovr the wheat to pass through to the comb of the harvester, but were 
sufficiently close to catch the thisLdes. The arrangement was worked by 
a lever and was kept pointing forward above the crop when a clean patch 
was being stripped, but on coming to a thistly patch the prongs were 
lowered and pointed backward beneath the comb, so that the thistles were 
pushed 'down beneath it. Instead of having to abandon the crop the 
inventor stripped 16 bushels to the acre. A brief description of the 
above is given in the Agricultural Gazette of New South Wales for 
January, and it is anticipated that the contrivance, which the inventor was 
advised to patent, will prove of real beneiit on thistlv crops. 


LUCERNE— 

Regarding the needs of lucerne we could almost sum the matter up 
irj four words — lime, drainage, humus and inoculation. Perhaps we have 
given these in the order of their relative importance. Lime is necessary 
on .soils not naturally of limestone formation or filled with limestone 
pebbles. The importance of this is impressed on us more and more each 
year ; in fact, we believe to-day that there have been more failures through- 
out the United States on account of insufficient lime in the soil than from 
any other cause. Then as to drainage ; there is no use in planting lucerne 
on any soil where water may ordinarily be found at a depth of less than 
3 feet. The lucerne may grow all right until its roots strike this water, 
but then it will d e. Fertile soils contain enough humus. Impoverished 
soils may be so deficient that special preparation must be made before 
lucerne can possibly succeed. Where stable manure is not available, 
on impoverished soils we would recommend preparation for lucerne one or 
two years in advance growing such crops as crimson clover, maiiimoth 
clover, cow peas, Canada field peas or soja beans, and preferably turning 
them under, or else pasturing them off so as to give the soil the greatest 
benefit possible from them. We recommend inoculation, not that it Is 
always necessary, but it is an inexpensive proce.ss, and in five cases out 
of six it will actually pay . — Irrigaiion Age, Chicagt}. 


TrtE NEW NITROGENOUS fVIANURES- 

There is an increasing demand far nitrogenous manures in the more 
humid districts of the State, and this is likely to extend as cultivation 
becomes of older date. In view of this fact and the pre.sent excessive 
price of some of these manures the discovery and rapid development of 
two chemical processes whereby iiitrogenoii.s manures are manufactured 
from atmospheric gases has more than passing interest. The two new 
fertilisers are known as nitrate of lime, and cyanamid of lime. They are 
both products of the electric furnace, the necessary energy being obtained 
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for cheapness at waterfalls. During the past year it is estimated that 
from 170,000 to 180,000 horse-power was used in this way to manufacture 
nitrates and 20,000 horse-power in the manufacture of cyanamid. The 
new manures have been tested against the old at a number of experiment 
stations in Europe and America with most satisfactory results. At 
Rothamsted the old manures, nitrate of soda and sulphate of ammonia,. 
Avere tested alongside the iieAv manures — nitrate of lime and cyanamid of 
lime; and it is reported that “ if there is any difference as regards effec- 
tiveness on the Rothamsted soil between these sources of nitrogen it does 
not exceed 10 per cent.” From experiments elsewhere it would seem 
that with the cyanamid certain precautions should be observed as to harrow- 
ing or otherwise covering the material after it is applied, and also as to 
not applying too much, but nitrate of lime has an action absolutely similar 
to nitrate of soda, and is probably superior to it on soils poor in lime. 
So far no bulk samples have reached Australia, but they are sure to 
come. 


SWAX HILL HOME-MILKIXH OOMPETITIOX, 191J. 

S. /. Dairy Supervisor. 

The above competition was successfully carried out under the auspices 
of the Swan Hill Agricultural Society, the following cond‘t*ons behig 
observed by competitors: — 

L The cows to be milked at their homes under the supervision of officers of 
the Department of Agriculture for a period of 24 hours during the two weeks 
[ne\ioiis to the show, the day s butter production to be taken as the basis in deciding 
the cow’s yield. 

^ 2. In the event of two cows obtaining the same highest yield of butter the 
prize to go to the cow that gave the most milk. " ’ 

3. All cows entered to be shown on the day of show. 

4 Nc test or butter returns to be made available until cows are in pens in 
show yard on the day of show. 


Greatest Butter Production. 

In the section for cows giving the greatest butter production 10 cows 
were ^entered. Last year’s high returns were easily eclipsed, notwith- 
standing that, during the trial, a heavy wind prevailed, which no doubt 
affected the yields. 

The first prize fell to a beautiful Ayrshire cow, ” Pearl,” owned by 
Mr. Robert Hastings, and purchased from Mrs, Smith at her dispersal sale 
tAvo years ago. Pearl is blood-red in colour, showing strong constitution, 
beautiful conformation, and splendid condition 7 she had just come into 
profit from a somewhat lengthy spell, was full of vigor, and in splendid 
heart for making an ideal milker. In general appearance and in colour 
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“pearl,” winner of test. 72 LBS. MILK — 2 [.27 LBS. COMMERCIAL 
BUTTER PER WEEK. 

this cow appears to show as much of the North Devon breeding as of the 
Ayrshire, hut Mr. Hastings assures me .she was got h\ a pure Ayrshire 
bull and is out of an Ayrshire cow — ; she gave the fine yield of 
72 lbs. milk showing a 3.6 test, equivalent to 2.59 lbs. butter fat per 
day, or a butter production of 21.16 lbs. weekly. 
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The second prize was won by ^‘‘Dulcie,’^ also owned by Mr. Hastings. 

Diilcie,’’ 5 years old, easily beat her record of last year by producing 
63I lbs. of milk showing a 3.9 butter fat test, equivalent to 2.47 lbs. butter 
fat or 20.224 lbs. of commercial butter weekly. Like her herd mate, 
'' Pearl d’ she was bred bv Mrs. Smith and sold at the high figure of 
^14, which was a record for Swan Hill, and considered ridiculous, but 
Mr. Hastings has never regretted his bargain. On her first calf she gave 
up to 50 lbs. of milk daily. '' Dulcie,” a medium sized cow, of an even, 
C|uiet, and kind temper, with light bone, and carrying no surplus flesh, had 
had only 6 weeks’ spell before calving, and had been in milk 60 days 
when tested. She was got by the same Ayrshire bull as the winner, and 
shows a good deal of the Ayrshire type, although black or brown and white 
in colour. 

Greatest Weight of Milk. 

Section 2 was for the cow giving the greatest weight of milk in 24 
hours. The first and second prizes went to the same cows and in the 
same order as in section i, with the third prize cow, a Jersey and Shorthorn 
cross, 18 lbs. behind the winner. 

The two winning cows were chiefly run on a growing crop of oats, 
and after each milking were given a little damp bran, which assisted 
them materially. The rest of the cows competing were run on natural 
pastures, as well as lucerne. Had they received a little special attention 
and hand feed as well, no doubt some of them would ha\’e been closer up 
in the contest. The full returns from the whole of the cows competing 
are as follow’ : — 


Owuor. 

Cow. 

Milk, lbs. 
in 24 
Honrs. 

Butter 

Fat 

Test. 

Butter 

Fat. 

C'onnnercial 
Butter p T 
Week. 

JL . . 

Pearl . . 


3*6 

II)S. 

2-59 

lbs. 

21 '21 

li. HMSthijii 

“ Dnleie ” . . 

r.;n- 

3-9 

2'47 

2b -224 

T. 'Birui-s 

“ DolU* . 

43 1 

5 ‘2 1 

2-26 

ISbiU 

'F.|Melvi>r 

‘•Sput'’ 

5bl 

4-2 

2-12 

17'36 

IL IIa.stiuiis .. 

Si>ut ” 

43' 

4-4 

1 -89 

1,5 47 

JL Prince . . 

** Ihirkey ” 


3 ‘4 

1-S4 

1 5 ’br) 

E. Prince 

“ J ejj:j ” . . 

4T.V 

3-6 

1-71 

14 ■Ob 

li. Prince 

“ Beauty 

,12 

3 -it 

1-56 

12-77 

F.^Mclver 

“ PlUlll ” . . 

4tq 

3 '0 

1-41 

11 -54 

E. Prince 

i " Xancy ” . . 

1 

43| 

3-2 

1 '41 

11 *54 


In 1910, eleven cow'S competed, the highest butter return being 
16.986 or 4.182 lbs. behind this year's winner. The lowest this vear 
was 1 1. 1 13 ibs. of butter, while last year’s lowest return was 9-775? being 
1.338 better for 1911. The average for 1910 was 15.171 lbs., and 
15.7 lbs. for 1911. 

^The greatest weight of milk given by one cow in 1910 was 63.75, 
while ill 1911 it ivas 72 lbs., being a difi'erence of 8.25 Jbs. in favour' of 
this year s winner. The hawest iveight in 1910 was 31I lbs., while in 
1911 the lowest was 43^ lb., being 12.25 ^bs. better than in the previous 
year. The average iveight for the whole of the cows competing ivas, in 
1910, 41.25 lbs., and 51.56 lbs. in 1911, or 10.31 lbs. in favour of this 
year, ivhen the show was held much earlier than usual, and before the 
kicerne and grasses were as ivell advanced. 



jc April 1912.] Aiumal Grant to Agricitliural Soclciiis . 


\Alue of Irrigation and Lucerne. 

The high yields of these cows prove plainly the special value of the 
Northern country for dairying when put under a thorough system of 
irrigationj and soAvn down in lucerne. There is no reason why all of the 
settlers should not have cows competing next year, and keep up or eclipse 
the high average attained this year. 

The best of the Swan Hill flats has been acriuired by the Lands Pur- 
chase Board for closer settlement purposes, and has been subdivided into 
blocks containing about 50 acres each. This land is equally well suited 
for citrus fruit growing, and will, in course of time, return a large 
revenue from that source alone to the occupiers. 

The settlers are a very desirable class of men and women, who are 
working with a will. Up to 40 and 45 cows are being carried on blocks 
of 53 acres and under, and throiigliout the winter the whole of the stock 
were in splendid condition. A better class of dairv coav is entering the 
district than has hitherto been seen here. The Department o.f Agriculture 
is doing its best to assist the settlers. During the last six months it has 
purchased four pure Jersey bulls and one Ayrshire bull from leading studs, 
and located them amongst the .settlers at Xyah and Swan Hill, where they 
are available for service at a nominal fee. It will be a matter of only a 
few years before their influence will be felt in the cream results from their 
stock, as well as their higher value in the open market, when any surplus 
stock have to be sold. 

So well have the settlers taken to dairying that most of them keep 
milk charts, and numerous applications are received to test individual 
cows. With such regular attention, and the growing and conservation of 
fodder, success is assured to the settlers in the Swan Hill district. 


AXNUAL CtRANT TO AGRICULTURAL SOCIETIES. 


AMENDED REGULATIONS FOR 1912. 

The regulations providing for the conditions hitherto in force to 
qualify for participation in this grant have been amended. Conditions B, 
I and 2 and C i and 2 ha^'e be^en abolished, but condition A remains as 
under : — 

The awards of prizes in all classes for stallions three years 
old and over at the Society’s Show must be subject to the 
possession by the exhibit of a Government certificate of soundness. 

Stallion Inspection Parades will be held at different centres throughout 
the State prior to the commencement of the Show season (Time Table of 
Stallion Parades for 1912 will be available shortly after ist April, 1912). 
I'he parade centres are so arranged that all owners of Show stallions have 
t’ne opportunity of submitting them for examination for the Government 
Certificate of Soundness before the closing of entries for the Show. Show 
Secretaries will require to obtain evidence of the possession of the Govern- 
ment Certificate in respect of exhibits at the time of entry, and should not 
accept entries of other than certificated horses. 

Immediately after the Show, Secretaries of Societies are required^ to 
forward the names of all the horses that have won the prizes in stallion 
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classes, together with the names of the owners, to the Director ot 
Agriculture. 


The new regulations further provide, in lieu of the compulsory condi- 
tions concerning the holding of agricultural classes and a series of lec- 
tures, that encouragement shall be given to those Agricultural wSocieties 
which carry out classes or lectures by providing for them a greater pro- 
portional participation in the grant. Thus : — 

L — Agricultural Classes. 

A sum of ^10 as a special subsidy will be added to the fro rata grant 
to such Societies as carry out agricultural classes in strict conformity with 
the following conditions and to the satisfaction of the Department: — 

Afplicatio 7 i$ must he submitted not later than isi May, igi2. 

Thirtv students at least must be enrolled before a class can be held. 

The rent of hall and all local charges are to be paid by the Agricul- 
tural Society; all other expenses by the Department. Arrangements must 
be made to insure the uninterrupted use of the hal) during the time the 
lectures are going on. 

A roll of attendances at lectures and demonstrations shall be hept. 

The agricultural classes will extend over two weeks, five days a week, 
a demonstration being given each morning and afternoon, and four 
limelight lectures on evenings to be arranged for by the Secretary of 
each Society. 

At the conclusion of each class, a wu'itten examination of about hours 
duration will be held, a medal to he awarded by the Department to the 
student in each district obtaining the highest number of marks for ex- 
amination work and regular attendance combined. Two-thirds of the 
ma.ximiim marks obtainable will be given for examination work, and or:e- 
third for regular attendance. The Department reserves the right to with- 
draw the offer of the medals in the event of there being less than five 
students remaining for examination. Students in attenrlance at Agricul- 
tural High Schools and Colleges, or at the Ccntimiation Schools, and 
teachers from such in.stitution.s or State Schools shall mat be allowed to sit 
for such examination. 

A special examination for the Gold Medal offered bv the Aii.stralinn 
Natives* Association will be held at the clo.se of the year, and only 
winners of Departmental medals will be eligil.de to compete thereat. 

Subjects of First TlhmTL 

Agriculture. 

Live Stock and Yeterinary Science. 

Subjects of Second Week. 

Two or more of the following, to be selected : — ia) Sheep Breeding 
and Management (including Wool Classing and Lambs for Export); {h) 
Dairy Farming (including Management and Breeding of Pigs); {c) 
Poultry Breeding and Management; (d) Orchard and Garden Work. 

11. — Lectures. 

A sum of as a special subsidy wall be added to the pro raid grant 
to such Societies as arrange for and carry out a sefies of four lectures 
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throughout the year in strict confO',nnity with the following conditions and 
to the satisfaction of the Department 

Applications must be submitted not later than ist May, and accompany- 
ing the application must be a list of the subjects (see below) which the 
Society chooses for the series. The dates of lectures will then be fixed 
•by the Department, and if Societies will state the most suitable seasons 
for their districts the lectures will, as far as possible, be arranged accord- 
ingly. 

An attendance of at least fifteen bond fide farmers, farmers’ sons or 
farm-hands will be required, otherwise the lecture will not count for the 
special subsidy - 

The President or Secretary or a member of the Council 01 Committee 
of the Society must take the chair at each lecture and must certify as to 
the number and bona fldes of the attendance as above required. 

The rent of the hall, advertising and all other local charges are to be 
paid by the Agricultural Societv ; all other expenses by the Department. 

The Department will recognise any suitable lecture, paper, or address 
that a Society may arrange to have delivered by any person other than a 
Departmental officer, and such lecture wnll ccunt as one of the four re- 
I'uired, provided due notification prior to delivery of lecture is given, 
and the President of the Society afterwards ceilifi'es as to bona fides and 
suitability of the lecture and the number and character of the attendance. 

SYNOPSIS OF LECTURES AND DEMONSTRATIONS. 

Principles of Agriculture. 

1. The plant food of the soil. 

2. Cultivation methods and management. 

^3. Principles of manuring. 

4. Valuation of artificial manures. 

5. The management of the farm. 

'6. Special crops and catch crops. 

■7. Irrigation principles and methods. 

Veterinary Science and Live Stock Subjects. 

1. The structure and care of the horse’s foot (lantern). 

2. Brood mares and breeding mishaps (lantern). 

3. Colic, constipation, and other bowel complaints. 

4. Ailments of dairy cows — milk fever, impaction, udder complaints. ^ 

5 Contagious diseases of stock — abortion, blackleg, tuberculosis, 
anthrax, pleuro pneumonia, &c. 

‘6. Ailments of swine, or ailments of sheep. 

7. Unsoundness in horses (lantern). 

*8. Principles of stock breeding — stud horses. 

Dairy Farming. 

1. Breeding and management. 

2. Dairy buildings. 

3. Dairy management. 

4. Milk and cream testing. 

5. Foods and feeding. 

6. Pig breeding, feeding, and management. 
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Poultry Breeding and ?\1an.-vGement. 
r. The poultry industry: its importance. Locality — suitability or 

otherwise. 

2. Housing (construction of, materials, insect proof, aspect, &c.). 
How to select stock. 

3. Breeds : payable or otherwise, eggs and table. Breeds adapted 
for export — modes of crossing. 

4. Turkeys : their care and management. Chicken raising and care. 

. Foods and feeding demonstrated. 

. Common ailments of poultry. Incubation — natural and artificial. 
Orchard and Garden Work, 

1. Fruit growing — Varieties suitable to the different localities, soilS' 

and sites. 

2. Preparation of land — ^Planting and pruning. 

3. Cultivation — IManiiring and management. 

4. Insect pests and fungus diseases and their treatment. 

Viticulture. 

1. Wine making, 

2. Phylloxera and resistant stocks — Preparation of land. 

3. Propagation and grafting— Best varietie.s to grow. 

4. Pruning and seasonable operations. 

5. Wine-making and cellar management. 

6. Drying raisins, sultanas and currants — Packing fresh grapes for 

export. 

7. Vine diseases and treatment. 

Potato Culture. 

1. The soil and its cultivation — Care of the growing crop, manures. 

2. Seed and its selection — Keeping of seed potatoes. 

3. Diseases and their treatment. 

Subjects and Si aff. 

Principles of Agriculture — Mr. A. E. V. Richardson, M.A., B.Sc. ; 
Dr. J. W. Paterson. Ph.D., B.Sc. ; and Mr. Temple Smith. 

Veterinary Science, Stock Management, Dairy Sanitation and Educa 
ti on —Messrs. Robertson, Kendall, Griffin, Cother, and Johnstone. 

The Dairying Industry and Export Trade — Messrs. Crowm, Archer, and 
Carroll. 

Orchard and Garden Work — Messrs, Carmody and Pescott. 

Sheep Breeding and Management — 

Viticulture — Mr. F. de Castella. 

Flax Culture and Demonstrations at Shows — Mr. Knight and staff. 
Poultry Breeding and Management — Mr, H.' "V. Flawkiiis. 

Poultry Dressing Demonstrations— Mr. A. Hart. 

Potato Culture — 'Mr. G. Seymour. 

Tobacco Culture — Mr. Temple Smith. 

Pig Breeding and Management — Mr. R. T. Archer. 

' Fruit' Industries— Mr. J. G. Turner and staff. 

Insect Pests — Mr. C. French. Junr. 

Plant Diseases — Mr. Mb Laidlaw and Mr. C. C. Brittlebank. 
Irrigaticii— Expert of State Rivers and Water Supply ('ommissi( jii„ 
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THE PIG INDUSTRY. 

(Co lit in lied from page 169.) 

R. T . Senior Dairy Inspector. 


III.— BREEDS. 


W’e have now to consider the type of bacon in greatest demand, that 
gives the highest return, and how to produce it. Years ago the popular 
•demand was for heavy fat bacon but during the last three decades the 
popular taste has undergone a complete change, not only in the warmer 
■climate of Australia but also in Britain, and now the requirement is young 
and tender bacon — juicy, lean, sweet, mildcured. Fortunately for the 
producer this is what should return the greatest profit, for the light wveight 
pig is cheaper to _ produce than the heavy-weight — -for two rea.sons : 



FIG. 12. BERKSHIRE BOAR, ‘‘HIGHCLERE TOPPER.'' 


•f.st — owing to the greater powers of digestion and assimilation of the 
young pig a greater weight of meat is produced from a given weight of 
food, consequently the less it costs to produce; 2nd — the lighter-weight 
pig brings the highest price per lb. 

Ill this country the most popular breed has been the Berkshire. This 
breed has many good characteristics. It is a rapid grower, well improved, 
which enables it to make good use of the fcKid supplied, and it can lie 
kept ready for market at any time either as sucker, porker, or baconer. 
Two faults of the Berkshire lie in the facts that they average small litters 
(about six) and they produce rather too great a proportion of fat to lean. 
There are strains of the breed however that average litters of ten or twelve, 
.and 'those are the pigs to breed from, provided they possess the good 
features of the breed. , . , ' 
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FIG. T 2 


. VICTORIAN BRED BERKSHIRE SOW. 


FIG. 14. VICTORIAN BRED BERKSHIRE BOAR. 


.3. VICTORIAN BRED BERKSHIRE SOW WITH LITTER. 
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The Standard of Excellence ’’ adopted by the Berkshire Society of 
Victoria, as published in the first volume of their Herd Book, 1911, is as 
follows 

<Joloiir — Black, with white on face, feet, and tip of tail. 

Sldn — Fine, and free from wrinkles. 

Hair — Long, fine, and plentiful. 

Head — ^Moderately short, face dished, snout broad ; and wide between the eyes and ears. 
Errs — ^Fairly large, carried erect or slightly inclined forward, and fringed with fine hair. 
Neck — Medium length, evenly set on shoulders ; jowl full, and not heavy. 

Shoulders — Fine and well sloped backwards, free from coarseness. 

Back — Long and straight, ribs well sprung, sides deep. 

Hams — ^Wide and deep to hocks. 

Tail — Set high, and fairly large. 

Flank — Deep and well let down, making straight underline. 

Legs and feet — Short, straight, and strong, set wide apart, and hoofs nearly erect. 

•Objeciioiia — A perfectly black face, foot, or tail ; a rose br.,ck ; white or sandy spots or 
white skin on the body ; a white ear ; a very coarse mane, and inbent knees. 



The Large White Yorkshire. 

It has already been mentioned that the large White Yorkshire is the 
breed with which the Danes have built up their bacon industry, also that 
many other European countries are large purchasers of the breed in 
England. It has done more for the improvement of pigs than any other 
breed- In 1890, the Canadian Government .introduced pigs to its Central 
Experimental Farm, the breeds first introduced being Berkshire, Large 
Yorkshire, and Essex. Since that time Chester Whites, Poland Chinas, 
Tamworths, Duroc Jerseys, and Large Blacks, have all been tested, with 
the result that the only breeds now kept are Large Yorkshire, Tamworths, 
and Berkshires ,* the others having been found more or less faulty for the 
production of Wiltshire bacon. In this country the breeds selected by 
the Canadian Government have proved satisfactory, with the exception of 
the Large Yorkshire, which, I believe, is only to be found at the Dookie 
Agricultural College. Instead of the Large Yorkshire, the Middle York- 
shire is largely bred here ; it makes a very excellent cross with the 
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Berkshire, although the large Yorkshire has everywhere proved its. 
superiority; and in all those countries, especially European, where the 
improvement of pigs is seriously entered upon, the Large Yorkshire is the 
most favoured breed. 



FIG. 17. LARGE WHITE YORKSHIRE SOW. 

Large Yorkshire. 

Scale of Points. (^By Sanders S fencer.) 


Colour — White, freedom from blue spots on skin de.siruble . . . . . . 2 

Head — Long and liglit, wide between the ears . . . . . . . . 4 

Ears —Thill, long, slightly inclined forward, and fringed with fine hair . . 3 

Jowl — Small and light . . . . . . . . . . . . . . '2 

Neck — Long and muscular . . . . . . . . . . . . 3 

Chest — Wide and well let down . . . . . . . . . . . . 5 

Shoulders — Oblique and narrow on top . . . . . . . . . . 4 

Girth — Around the heart . . . . . . . . . . . . 4 

Back — Long and straight .. .. .. ■ .. .. "> 

Sides — Deep . . - . . . ■ . . . . . . . . . . 5 

Ribs — Well sprung .. .. .. .. ... .. 5 

Loin — Broad and not drooping ... . . . . . . . . . . 3 

Belly — Full and thick, with at least twelve teats . . . . . . . . 2 

Flanks — Thick' and well let down . . . . . . . ' . 4 

Quarters — Long, mde, and straight from hip to tail . . . . . . 7 

Hams — Broad, full, and meaty to the hocks . , . . . . , . 8. 

Tail — Set on high, not coarse . . . . , , . . . . . . 3 

Legs — Straight, with flinty fiat bone . . . . ' . . . . , . (> 

Ankles — Strong and compact " . . . . , , " . . . . . . 4 

Pasterns— Short and yet springy . . ^ . . . . ■ . . 2 

Feet — Firm and strong .. ■ .. .. . - .. 3, 

Evenness — Freedom from wrinkles on skin , . . . ' . ' , , . ' 2 

Coat — Long, straiglit, and silky . . . . . . . . , . . 4 

Action — Free, clean, and not rolling in hindquarter.s . . . . . . 5 

Symmetry— General style and contour, showing evidence of careful breeding . . 5 
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T/^e Pig Indus'iry 


LARGE YORKSHIRE SOW AND LITTER. 
(Dookle Agricultiinil CuUogo.) 


LARGE WHITE YORKSHIRE BOAR 


HOLYWELL ROYALTY II 



JUMBUNNA''S PRIDE. 


FIG. 20. MIDDLE YORKSHIRE BOAR, 
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1st prize Royal Agricultural Show Melbourne,, 1911-~under 15 inuiitlis. 
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Objections, 

Head — Narrow forehead or short pug nose. 

Ears. — Thick, copoi’se, or much hicliiied forward. 

Jowl — Pat and full. 

Neck — Short and wery thick. 

Chest- — Narrow, with both forelegs apparently coming from almost the same point. 
Shoulders — Co?n.’se, heaver, wide, and open on the top. 

Girth — Light roimd the heart, and f(n*eflank light. 

Back— Weak and hollow when the pig is standing at rest. 

Sides — Shallow, not well let down between the forelegs. 

Ribs — Plat and short curved ; light back rib. 

Loin — Narrow and \vea.k. 

Belly — Placeid or wanting in muscle, or gutty or podgy. 

Flank — Thin, and not well let domi. 

Quarters — Short, nCuiTow, or drooping. 

Hams — Narrow, wa.nting in depth or dehcieney of muscle hi second thigh. 

Tail — Coarse, and set on low. 

Legs— Crooked, weak, and with round and coarse bone. 

Ankles— Extra large, round, and weak. 

Feet — Flat, syjlayed, and extra wide and large. 

Evenness — Wrinkles on sides, neck, or shoulders. 

Goat — Coarse, curly, bristly, or mangy, with fringe along top of neck or slioulders. 

Action — Sluggish and clumsy. 

Sjnnmetry — Predominance of certain points, especially heavy shoulders or forequarters- 
generally, with weak loins and light hams. 

Disqualifications, 

Colour — Black hairs or black spots. 

Boars — Rupture, one testicle only down. 

Sows — Deficiency in or very irregularly placed or blind teats, injured or diseased udder... 



FIG. 21. MIDDLE YORKSHIRE SOW, LADY- BIRD. 

Champion lioyal Agricultural Show, Melbourne, 1911 , 


The St.andard of Excellence ” for Middle White Yorkshire, 
{Yorkshire Herd Book of Victoria.) 

Colour — White, freedom from blue spots. 

Hair — Long, plentiful, and silky. 

Head — ^Short and light, wide between ears and eyes, face slightly dished. 

Ears— Medium, carried erect, slightly inclined forward, fringed with fine hair. 
Shoulders— Well sloped backward and free from coarseness. 

Oiest— Wide,, and well let down. 

Neck— Medium length, evenly set on shoulders, jowl full and not heavy. 

Back — Long and straight, sides deep, ribs well sprung. 

Loin— Broad, and not drooping. 

Belly — Full, thick, with at least twelve teats. 

Flank — Thick and well let down. 










246 


Joitnial of Agriculture, Victoria, [10 April, 1912. 


The Tam worth, 

Sanders Spencer.) 

Colour — Golden red, witlioiit ble.ek spots.. . 

Head — Long, snout straight, wide between the ears 
Ears — Thin, pricked cand fringed with fine hair 
Jowl — Small and light . . 

Neck — Long and muscular 
Clest — Wide and well let down . . 

Shoulders — Oblicpie and narrow on top 
'Girth — Around the heart 
Sides — Deep and long . . 

Ribs — Well sjirung 

Lciin — Wide and strong, not drooping 

Bally — Full a,nd thick, with straight underline, and at least twelve teats 
Flank — Thick and well let down 
Quarters — Long, wide and straight from hip to tail 
Ha, ms — ^Broad, fiill, and meaty to the hocks 
Tail — Set on liigli, not coarse 
Legs — Straight and with flinty flat bone . . 

Ankles — Strong and compact 
Pasterns — Short and yet springy 
Feet — Firm and strong, not s]Jayed 
Evennes.s — Freedom from wrinkles in skin 
Coat — Long, straiglit, and silky . . 

Action — Free and clean 

Symmetry — General style and contour givmg evidence of good breeding 

Object ion-9. 

Head — Harrow forehead or upturned nose. 

E-irs — Thick and coarse, or inclined forward. 

Jowl — Thick and coarse, fat and full. 

Rib.s — Flat or short curved ; light back rib.s. 

Loin — Narrow or weak. 

Belly — Flaccid or wanting in muscle, gutty or podgy. 

Disqiiuli/icafions. 

Colour — Black hairs or black patches on the skin. 

Boars — Eiiptnre ; one te.sticle only down. 

Sows. — Defidency in or very irregularly placed or blind teats. 

The Large Black. 

Scale of Points formulated hy the Large Black Pig Society 

Head — hledium length, and wide between tlie ears 
Ears — Long, thin, and inclined well over the face . 

Jowl — hlediuin size . . . . 

Neck — Fairly long and muscular 
Chest — Wide and deep . . 

Shoulders — Oblique, with narrow jJate 
Back — Long and level (rising a little to c 
Sides — Teiy deep 
Ribs — Well sprung 
Loin — Broad . . 

Quarters — Long, wide, and not droo|>mg 
Hams — Large and well filled to lioeks . 

Tail — Set high, and not coarse . . 

Legs — Short and .straight 
Belly and 3?lank — Thick and well tilled 
Skin— -Fine and .soft 

Goat — Moderate quantity of straight silky 


litre of back not 


hair 


bjected 


to) 


Ohjection^. 

Head: — Narrow forehead or dished nose. 

Errs — Tlilck, coarse, or pricked. 

Goat — Coarse or cui'ly, bristly mane, 

Disqml if cafion.9, 

Aiij other colour than black. ■ - ^ , 
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TAMWORTH BOAR, ‘^MfODLETOX MAINSPRING 


LARGE BLACK SOW 


HASKETON LONG LADY 
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Herd-book entries. — The Regulations for tlie registration of boars and 
sows provide that no boar or sow is eligible for registration if known to- 
have a cross of any other breed within four generations, or if showing any 
white spot or mark. The name and registered number of the sire and dam. 
must be stated, and a distinctive ear-mark must be given to each animal 
entered for registration. In the case of animals entered by persons other 
than the breeder, the correctness of the pedigree must (if required) be 
cerrified by the signature of the breeder. Applications for registration 
are received subject to inspection of the animals entered, if deemed 
necessary. All entries must be made on the Society’s printed form, and 
must be accompanied bv the necessary fees as follows : — Members. — Re- 
gistration fees ; Boars, 5s. per head ; sows, 2s. 6d. per head. Non-Mem- 
bers. — Boars : los. per head. Boars and sows must be entered for 
registration at time of service, or at not exceeding twelve months from date 
of birth. Double fees wii] be charged for registration of animals exceeding 
the age of twelve months at time of entry. 

Selection of Boar. 

In breeding, the selection of the boar is of the greatest importance, as 
he directly influences every pig one may have to fatten, and it depends 
on his breeding, very largely, whether or not the pigs can make profitable 
use of the food given to them. As in the case of all sires the boar should 
be pure bred, of approved strain both with regard to capacity to put on flesh 
rapidly, and to influence the sow in the production of large litters, for 
certain it is that the boar does exercise that influence, and in proportion 
to his breeding. 

Bacon Type of Boar. 

We have to bear in mind that the object in view is the producnon of 
pigs that will give the greatest weight of lean meat in those parts which 
bring the highest price in the market. All meat in front of the girth is of 
comparatively low value, so the less we have there the better as long as the 
conformation is consistent with constitutional development. The boar 
should have a masculine appearance, forelegs set wide apart ; thick through 
the heart or behind the elbow ; deep from top to bottom behind the shoulder, 
full Miind the shoulder, giving good heart girth ; jowl broad and strong, 
but not fat and flabby; forehead broad, and poll broad and full ; neck of 
medium length, strongly muscled but not showing heavy crown of fat ; 
eye large, full, and bright (this denotes sexual energy) ; general appear- 
ance alert and active. The shoulder .should he compact on the top, and 
blend well with the top line and ribs at this point ; an upright shoulder, 
from a bacon producer’s point of view, ^ is not regarded as a 
serious objection ; the lengthening from the back of the shoulder 
to the ham, gives the largest development where the meat is 
most \’aluable; ribs well sprung, arching out boldly from the 
backbone, then dropping suddenly, almost vertically, giving a flat 
straight side. This is most important, indicating strong development of 
muscle along the back, and muscle is lean meat. The top line should rise 
very slightly above the straight line, giving a very slight arch, the highest 
point being over the loin ; back medium and uniform width throughout ; 
loin same width as the back, full, .strong, and heavily muscled ; rump same 
width as the back and loin, slightly rounded from side to side over the 
top and from hips to tail ; ham should taper towards the hock, and carry 
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flesh well down towards the hock, especially on the inside; underline trim 
and straight, no tendency towards a sagging belly; hind flanks full, giving 
a good thickness of meat at this point ; legs of medium length, bone^^clean 
and flattish in appearance (rough puffy legs are very undesirable) ; pasterns 
should be upright, causing the animal to walk on the toes. Pigs with 
weak pasterns should not be bred from. Hair abundant, but fine, straight? 
and silky. A row of bristles along the top of the neck and shoulders is 
extremely objectionable. Carriage easy, walking without apparent exertion 
and without a swaying movement. 

In selecting a boar it should be from a large, and above all, even 
litter, which is a good indication of prepotency on the influence of blood, 

Mr. Sanders Spencer, the noted English breeder, says with regard to 
this: — ''Although some persons make mere size a great point when 
choosing a boar, our experience leads us to consider this to- be a mistake; 
a very large boar seldom lasts long ; he becomes too heavy for the sows : 
he probably proves to be slow, and his litters few and small in number. 
A very large and heavy boar is also more likely to sulfer from weakness 
of the spine or hindquarters, and is frequently weak in his joints, and 
crooked in his legs. These latter failings especially .should be avoided, 
as they are hereditary, and will frequently crop up for several generations. 
Weakness of ankles and roundness of bone, two qualities which should be 
avoided in a sire, are often allied with great size. A medium, compact 
boar, heavy in the hindquarters, and light in the forequarters, will fre- 
quently continue fruitful for at least twice as long as will the heavy 
shouldered and coarse boned boar. Nearly all of the most successful 
pigs have been on a small rather than a large scale. 

The boar should be purchased from a breeder of repute, thus insuring 
that the pedigree of the animal will be reliable, and of value. The longei 
the pedigree the surer will be the result, and so even greater care must be 
taken to see that he is of proper conformation. If he is a bad one he will 
just as surely leave his imprint on his offspring. If one is not sure of his 
own judgment, or has not had sufficient experience, the advice and assist- 
ance of a good judge should be secured. When we see what the pig is 
in a state of nature, and know that neglect brings about very rapid 
degeneration, it .should make us extremely careful in the selection of the 
boar. The sexual organs should be well developed. This denotes con- 
stitutional vigour. Never use a ruptured pig nor one with only one testicle 
showing. These conditions are hereditary. A ruptured pig may be 
castrated in the ordinary way, provided a few stitches are inserted in the 
purse, but the animal with only one testicle showing is very difficult to 
treat. On no account use a savage or bad tempered boar, for besides 
tieing a continual menace to his attendants and to live stock, his offspring 
will be restless, unsettled, and slow feeders. The old proverb "a con- 
tented mind is a continual feast applies undoubtedly to the pig, and the 
best feeders are those that do not waste their food and energy in uselessly 
tearing about, but feed and rest most of the time between meals. The 
teats in the boar are also of great importance, they should be of full 
number and well developed. Sows with undeveloped udders should not be 
bred from as the defect is hereditary. 

Management of the Boar. 

On this point we cannot do better than quote Mr. Sanders Spencer, as 
he is one of the leading and most successful breeders. '' We hold strongly 



2ro J ournal of Agriculture , Victoria. [lo April., 1912. 


to the belief that it is advisable to^ select the boar when it is young ; if 
it be possible to see it on its dam, and to see its sire, so much the better. 
We will, therefore; assume that the delivery of the boar follow's the 
weaning of it. It should be placed with other pigs of about the same 
age, and fed generously on pollard with a little barley meal added ; this 
two or three times a day 3 and then between the morning and the midday 
meal give them a few peas or a little whole wheat or oats. If skim milk 
ccn be obtained, the young pigs will pay as much for it as will any other 
kind of stock, and further, they will make far greater progress wdth than 
without it. A run in a small paddock or enclosure for a few minutes each 
day will help to keep the pigs in health. This system may be followed 
until the young boar is some five months old, when any unspayed sow pigs 
in the lot should be weeded out ; the food may be increased in richness by 
the addition of more meal, without any fear of the boar becoming too fat, 
[)rovided sufficient exercise be allowed ; this is most important, as good 
feet and ankles can only be retained in this way, and further, as soon as 
the boar has been used, it is seldom possible or advisable tO' allow him 
much liberty.’^ 

As strength of bone without coar.seness is a most desirable feature, 
the best way to obtain this is by mixing with the feed daily about a 
tablespoonful of tione meal. Repeated trials have demonstrated that the 
density or breaking strength of the bones in those pigs fed bone meal is 
more than double that of those not fed bone meal. If the boar has been 
well reared he may be used for service at eight months, sometimes they 
are used before that age. It is a mistake to let him run with the sows, 
the litters are smaller, and not so strong, and the vigour of the boar is 
impaired from the too frequent service of the sows. He should be kept 
in a special enclosure; when the sow has l‘)een in use a day or two put 
her into the boar’s sty, and remove her after one complete service. Care 
must be taken in handling the boar, never trust him, but don’t ill-use him. 
Under this system a boar will serve fifty sows in a season, and they are 
known to work up to 150. The food requirements of the boar depend 
largely on his age, and the amount of work he has to perform. He must 
be kept in a vigorous healthy condition, not allowed to get too fat. If 
he has plenty of clover or lucerne he will require very little grain. The 
more work he has to do the more grain feed will he require. If he is 
used too frequently the litters may be fewer in number and less vigorous, 
but on the other hand a long rest is not likely to be productive of the best 
results. The generative organs are in the most healthy condition when in 
regular use. If caiefully managed the boar may give satisfaction for 
eight years or more. When finished with the cheapest way of disposing of 
him is to destroy and bury him, for it wdll not pay to fatten him. 


Selection of the Sow. 

The sow need not necessarily be pure bred provided she is of a good 
type. She should be selected from a prolific mother, as fecundity is 
hereditary. The teats should number at least twelve, fully developed 
(any with defective teats should be discarded), set \vell apart, even in size, 
and Ae front teats well forward on the body. The number of teats does 
net indicate always the number of pigs she is likely, to have. Sometimes- 
■sows with ten or eleven teats will have big litters. 
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Bacon Type of Sow. 

The head, neck, shoulder and bone should be liner than in the boar, 
.and except for these points the description of the boar will apply to the 
sow. Extremes should be avoided. A long, scrawny neck, narrow chest, 
and long coarse legs indicate a slow feeder and an undesirable quality of 
bacon. The carcase of such an animal contains too much bone, is deficient 
ill muscle, or lean meat. The thick short type is also undesirable, the best 
bacon type being between the two extremes. Weak bones which tend to 
tireak down at the pasterns should not be tolerated. The bone should be 
clean and strong, not coarse, there should be enough of it to insure a 
good sized animal. An overgown or clumsy sow should not be used, and 
a savage animal should be got rid of, for often it is necessary to be in 
the sty with her for various purposes, and if she is bad tempered there 
is risk of loss of young, and she will not milk so well. 

Management of the Sow. 

Having chosen the young sow, she must be weii reared to de\'elop her 
into the best frame possible. ^Many people breed the young sow at six 
months old, but this is not advisable, as it is more than likely that her 
growth wdli be checked to such an extent as to materially lessen her value 
Its a brood sow. If she is put to the boar at eight or ten months old the 
result will be more satisfactory. If the first service is not successful, she 
will return in three weeks. The period of gestation is sixteen weeks. 
The variation being comparatively slight. Old or weakly sows frequently 
jiig a few days before, but those in fair condition usually pig on the ii 2 rh 
day. A strong and vigorous sow may go a day or twO' over. She may run out 
in a grass, clover or lucerne paddock until within a few days of farrowing, 
when she may be put in a sty. The sows are more healthy running in a 
])addock than kept in a sty, getting plenty of exercise and green fcod, and 
it is the cheapest way of working them. Care must be taken that the sow 
has plenty of food to enable her to keep up her own condition, and at 
the same time to develop her young. In the paddock she must be pro- 
vided with shade, sheltex, and water, especially shade and water in the 
summer. The approaching parturition is generally preceded by enlargement 
of the vulva, the distension of the udder, and the giving way of the 
muscles on either side of the tail. As soon as the udder becomes smooth 
and heated, and milk can be drawn from the teats by the pressure of the 
thum and forefinger, the arrival of the pigs may be confidently looked for 
within the next twelve hours, unless it be a first litter, when the rule will 
not hold good. 

A few days before she is due to farrow she may be put into a roomy 
sty, 10 feet square, with a yard for exercise, will be sufficiently large, 
with a guard rail all round 9 inches from the floor and 9 inches from the 
wall, and provided with a limited quantity of short litter. An hour or 
two before farrowing she will begin to prepare her nest, and she should 
then be continually watched to prevent overlaying any of the little ones 
— which may be taken away as they appear, first being rubbed with a 
cloth, put to the teat to get a taste of the milk, and then placed in a box 
in which some dry straw has been laid. If the weather is cold, cover the 
l>ox with a bag. If any of the pigs get a chill and turn cold, limp and 
<Eimp, a teaspoonful of spirit will help to revive them, and a suck at the 
teat will complete the cure. The little pig will often give a peculiar 
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squeal which indicates that it is approaching a condition of helpless uncon- 
sciousness. There is a difference of opinion as to how many pigs a sow 
shoiiid be allowed to rear. It is generally considered by those of the 
greatest experience that seven or eight for a first litter, and ten to tweh’e 
for mature sows are sufficient. Many pick the best up to the required 
iiumfeer, and either destroy tlie rest or rear them by hand, or it may so^ 
happen that they may be reared on another sow, the litter of which is 
short of the desired number. As a rule the placenta will come away 
shorth' after the last pig, and it should be removed right away at once. 
It sometimes happens that a little pig’s teeth are so sharp and long that it 
pricks and hurts the sow so much that she will refuse to allow them to 
suckle. This often causes serious trouble, and the little ones should be 
examined, and the offending teeth removed. To remove the teeth take 
the pig under the left arm, open the mouth with the left Hand, and with 
the right hand and a small pair of pinchers break off the offending teeth, 
and place the pig back to die teat. A little coaxing and scratching will 
make the sow lie down, and the pigs will then soon relieve the distended 
and inflamed udder, giving her comfort, and there will be no more trouble 
from that source. If the noise of the little pigs squealing excites the 
sow, take them out of hearing. When the sow’s pen is cleaned out the bed 
should not be disturbed as it un.settles her. 

As a rule the sow will not have much difficulty in farrowing, and, if 
possible, it is better that she should do so unaided If she is an excep- 
tionally long time in starting, or if there is a long interval after the first 
portion of the litter arrives, and the sow appears to be in pain, the hand 
should be smeared with carbolic oil and gently inserted, and if a pig is 
presented cro'sswise it should be gently pressed back into the womb and 
turned, or if the head is presented it may be taken away gently. Should 
the little one have difficulty in getting its breath, open the mouth and 
blow down the throat. If the pigs are not removed as they arrive they 
may be placed to a teat, and will immediately commence to suckle, and 
will nestle up to the mother, and the heat of her body wdll help to keep 
them warm. 

In two or three days the little ones will be strong enough to take care 
of themselves. The health of the sow mirst be carefully watched, and 
any indications of constipation corrected at once, 2 01. of sulphur and 
a pinch of nitre may be mixed in the food as a corrective. As soon as 
she will take it a warm slop of bran and milk should be given. Her 
feed for four weeks should be in a sloppy condition, consisting of bran 
and pollard with skim milk if available. If whey is used it should be 
scalded, or it may have the effect of producing diarrhoea in the young pigs. 
The condition of the excreta is one of the best indications of the health 
of the pig, and this should neither be hard formed nor yet liquid. Either 
of these cx)nditions requires immediate attention ; to a very large extent 
the disability may be regulated by the proportion of bran in the food. 
A few hours after farrowing, if her bowels and other organs are not 
acting healthily, the sow should be given a little gentle exercise. 

A sow may be managed to bear five litters in two years, but this i& 
not advisable; two litters a year will be more satisfactory. The main object 
now is to bring the young along as quickly as possible, and that can only 
he done bv feeding the sow for production of milk. In three or four 
weeks the little pigs may be taught to drink from a small trough, fenced 
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away from the sow so that the little ones can run under the rails ; skim- 
milk to commence with, and then a little pollard added. Any males not 
required for breeding should be operated upon at as early an age as 
possible, say at two or three weeks old. The longer it is delayed the 
worse the effect on the pig. Great care must be taken witli regard to 
cleanliness. The parts and instruments should be cleansed with an anti- 
septic such as il to 2 per cent, solution of lysol. Hundreds of farmers take 
no sanitary precautions whate^er, and probably lose no pigs, but one has only 
to pay a visit to the public abattoirs to see that the effect of this neglect 
is often the loss and destruction of much valuable meat. The little extra 
care does not make many seconds difference in the time required fca- the 
operation. In England the female pigs not required for breeding pur- 
poses are spayed, which improves them for fattening and curing. The 
little ones may be weaned at six to eight weeks. The sow. if in good' 
condition, may come in season in about three days after they are ren:oved. 
If she has suckled herself into a low condition, it may be necessary to 
miss once or twice before sending to the boar, or a good plan is to leave 
the young with her a while longer. This often results in benefit to both 
sow and pigs, and the trouble which sometimes follows from a rest from 
breeding, of getting the sow in pig when she is mated, i.s avoided. When 
there is trouble in getting the sow to breed, particularly if she has put on 
too much condition, it may often be overcome by feeding rich rather than 
bulky food, for instance, a few beans or peas will prove far more suitable 
food for a sow about to be put to the boar than a comparati\ely large 
quantity of sloppy and innutritions food. The sow is more likely to hold 
if put to the boar just before going off heat than when she first comes on. 
If possible, she should be kept for a day or so by herself after being served. 
When there is difficulty in getting a sow to breed it may often he overcome 
by trying different boars, one after another. As soon as she proves in pig 
.she should be fed nutritious, muscle forming food to keep up her own 
condition, and to develop her young. She should not be fat, but in good 
hard condition with a good store of lean meat which will help her to retain 
her condition while providing plenty of milk, whereas the fat would 
rapidly waste without assisting her in milk production. From the sixth 
to the fifteenth week of the sow's pregnancy she should be fed liberally 
<.n those kinds of food which are best suited for the production of lean 
meat and muscle rather than fat, as the drain on her system in building 
up the framework of some fifteen little pigs is very extensive. A week 
or so before she is due to farrow she may be fed on the same sort of feed 
she will get after farrowing. Pollard and bran with skim-niilk if available 
should be the food for the sow for a month after farrowing. Then mav 
iie added barley meal or other crushed grain. If she shows signs ot 
constipation the proportion of bran should be increased. If oats are fed 
the husk should be removed, as this is likely to be injurious to the young 
pigs. She may now be fed three times instead of twice a day. If it is 
not possible to give the sows a grass run, it will be found beneficial to 
thro\v tares, lucerne, or other green stuff to them. 

Management of the Young Pigs. 

The management of the young pig depends upon its ultimate desti- 
nation, whether it is intended for stud, show, or fattening. The show may 
be hx)ked upon as an advertisement, and it is not always the animal that 
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takes the prize at the leading shows that will give the best results at the 
stud. This depends largely on its treatment. It is an old and true 
■saying that the young animal must never be allowed to lose its baby flesh. 
As abo\'e-mentioned, we fed the mother in such a way that the little ones 
have a good start, commencing life in good condition, and then not only 
maintain that condition, but continually improve upon it. The sow is fed 
on milk producing food, pollard and bran, with skim-niilk if available, 
•or water, in a sloppy condition. When the little ones are about a month 
old she may have barley or other meal in addition. Those that are 
intended for show purposes are sometimes kept from the mother, but put 
to her at regular intervals of two hours for a feed, and at the same time 
given as much cow’s new milk as they will take. This brings them along 
evenly and rapidly, and is responsible for the wonderfully even litters that 
we see in the show pen. For stud purposes this is not the best system to 
work upon. Better to let the little ones run with the sow, and when about 
three weeks old provide them with a little trough fenced off from the mother 
so that they can run under the rail at will. In this provide them with 
skim-milk at about body temperature, giving them little and often as 
much as they will take. A few whole peas or wheat may also be given 
them. A little pollard may gradually be worked into it. In this way 
they will, by degrees, learn to eat, so that when weaning time arrives they 
will hardly feel the loss of the sow, and it will also take a great amount 
of the strain O'ff her. It must be remembered that a pig has a com- 
paratively small storage capacity, that is why it must be fed little and 
often, and also of concentrated food. If allowed to become too hungry 
it will feed ravenously, which will probably upset the digestive organs. 
The food must be continued in a sloppy condition for the young pigs. 
Injudicious feeding will often bring about feverish conditions. The first 
indication of stomach derangement is almost invariably by the droppings 
becoming hard and dry, like peas. This is followed by diarrhoea. Any 
.appearance of constipation must be corrected at once. A supply of a 
condition powder, the composition of which is given below, should be 
kept on hand, and a little put into the food regularly. It has been proved 
that young pigs will keep in health and thrive much better when this is 
done. Another great trouble in young pigs is a sort of rheumatic affection, 
especially if they are not provided with suitable houses or shelter. What- 
ever form this shelter may take, the most impjortant points to provide for 
are dryness, freedom from draughts, reasonable warmth, light, ventilation, 
and convenience. Whatever is provided for a bed, it must be dry. In 
warm weather a hurdle of close lattice providing for good drainage raa^■ 
suffice, but ill cold weather dry straw or similar material on the hurdle 
will be necessary. On no account should they be allowed to lie on damp 
fermenting bedding. This is a frequent cause of pneumonia, which often 
■results in death in twenty-four hours. With young pigs in cold weather 
at least, the food should be giyen to them warm, about loo® Fah. This 
•economizes a certain amount of food, and anything that increases the 
comfort of the animals will favour more rapid development. After 
weaning, the food should be continued for some time about the same as 
'before. As they advance in age the proportion of barley or other meal 
may be increased. If oats are used these should be husked, as the fibrous 
husk often acts as an irritant to the stomach of a young pig. A few whole 
peas or a little whole wheat may be given to them at midday instead of 



lO Apkil 1912.] 


The Pig hidiisiry. 


the ordinary food. At ten or eleven weeks old they may be fed three or 
four times daily. 

This is the most critical stage of the pig's life, and the treatment that 
we give those intended for the stud will be the most suitable for those 
destined for pork or bacon. The old idea of allowing the pigs to become 
stores is wrong, and unprofitable from every standpoint. Provided there 
is a demand for it, the younger the pig the more per lb. you will get for 
it, and the less per pound will it cost to produce. The. young pig has 
greater powers of digestion and assimilation, and can, therefore, produce 
a greater weight of meat from a given amount of food than an old one. 
The younger it is the greater the proportion of lean to fat, it is also tender 
and juicy, and when mild cured is what the consumer will pay the most 
money for. The older and heavier they are, the greater the proportion of 
fat, the more it costs to produce, and the less per Ib. will the curers pay for 
it. The aim should be to fatten the pig right from the time it is born, 
first through the sow, then as above indicated, then if the price for porkers 
at 70 to 90 lbs. is good, let them go. If not, they should be suitable for 
the bacon-curer at 120 lbs. carcase weight. This is the weight in greatest 
demand, and should be produced at five to six months old. To obtain 
these results we must have the right class of pig, qiiicic growing, and 
strong constitutioned, of those breeds that naturally produce lean or 
muscle more than fat. 

Sometimes little pigs are affected with fits, they suddenly fall o^’er,. 
remain motionless for a few minutes, and gradually recover. After repeated 
attacks they die. This is due to over feeding or too rich food, but with the 
use of the powder above mentioned this is not likely to occur. Another 
way of working the little pigs is when they are about three or four weeks 
old, to turn the sow out for an houi 01 two in the middle of the day, and 
during her absence give them some milk in a trough. They will soon learn 
to feed, and by degrees add some pollard, and give a few whole peas or 
wheat. Any left in the trough will be eaten by the sow on her return. In 
this way they will learn to become independent of the mother, so that in 
eight or nine weeks time they can be weaned without feeling her loss, 
and the sow will gradually dry off without any incon-venience to herself. 
At weaning time a little barley meal may be given in addition to the 
pollard, and at ten weeks old they may have about one-fourth meal and 
three-fourths pollard. 

About a tablespoonful of bone meal per pig pei day should be given 
in the food. This will greatly economize the food, and help to keep them 
healthy. 


Powder for Pigs. 


Bureau of Animal Industry, 


Wood charcoal 

Sulphur . . . . . . 

Sait . . 

Bi- carbonate of soda (baking soda) 

Hyposulphite of soda . . 

Sulphate of soda 

Sulphide of antimony (black antimony) . . 

Thoroughly pulverize and mix and give one tablespoonfal daily per 100 
weight of pig. 


1 lb. 
T 

2 

2 ” 

2 


lb. live 
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THE INFLUENCE OF SUPERPHOSPHATES ON THE 
OERMINATION OF WHEAT. 

By Alfred ] . Ewart, D.Sc., PluD., F.B.B., Governmeni Botanist of 

Victoria, and Professor of Botany and Plant Physiology, in the 

M elhourne University. 

It has frequently been stated that when wheat lies in a dry sail for a 
long time in contact with superphosphate of lime, its germination may be 
\-ery seriously affected. The fact was mentioned as long ago as 1905 in 
the Journal of Agriculture of South Australia, page 135, and recent work 
has confirmed this fact. It appears however that the injurious action only 
becomes pronounced when there is a little free moisture to begin with and 
the soil subsequently dries, and when this is so, any seeds which had 
begun to germinate would die in any case if the soil remained dry for a 
sufficient length of time. When the germination takes place fairly rapidly, 
a stimulating rather than an injurious action appears to be exercised. In 
order to avoid the possibility of the superphosphate injuriously affecting 
the germination of the grain when it lay for a long time in contact with 
the seed in a dry soil, a drill has been invented and placed upon the 
market which plants the grain and superphosphate at 'different depths. 
Some plots planted in the ordinary way and with this drill were inspected 
last year, but it was not possible to make any definite conclusions from 
them, except that the planting of the superphosphate beneath the wheat 
did not seem to retard the growth in any way. Of course it should be 
remembered that the special value of this mode of planting would only 
become strongly apparent when the special condition mentioned prevailed, 
namely, a long period of delayed germination owing to the dryness of 
the soil. 

In any case it seemed worth while to try whether mere contact with 
dry superphosphate would affect the germination of wheat and also to 
carry out small plot experiments with the grain and superphosphate planted 
at exactly measured depths. This is necessary because the verv best drill 
varies a little in the depth at which the seed is planted, particularly where 
the seed bed contains many stones or unbroken clods. 

The experiments were carried out by the Second Year Agricultural 
Students (19x1) under supervision. In the first place experiments were 
tried by storing dry wheat with an equal quantity of dry superphosphate 
for three to six weeks, and noting the germination at the end of those 
times. The following are the re.sults : — 


Experiment. 

, Germiaation 
control 3 weeks. 

Geruiiiiation 
siiperph. 3 weeks. 

I. 

90% 

86% 

II. 

9 P/q 

94<^o 

III. 

96% 

9’% 

IT. ^ 

85% 

9.0^ 

Average . . | 

91% 

9 


N Oeriuination 
superpH. 6 weeks. 


92 % 

93% 


80% 

87 % 


.Evidently when the grain and superphosphate are dry, little or no 
injurious effect is exercised in a moderate length of time, "in the follow- 
ing plot C'Xperiments, in the plots A,” the grain and phosphate were 
planted i inch deep. In ‘‘ B the grain was planted i inch and the phos- 
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phate 2 inches, ami in C the grain was i inch deep an<l the phos- 
phate 4 inches deep. The heads and straw were harvested and weighed 
separately, the former being cut off just before the grain ripened. AH the 
plots were slightly affected with rust’' and plot B " in series 5 was 
badly affected. They were carefully hand weeded, but the weeding in 
series 6 was not quite so thorough as in the other plot.s. The superphos- 
phate was applied at the rate of i cwt. per acre except in series 2 where 
the quantity was doubled. The following are the detailed results : — 


Series I. 

Series II, 

Series III. 

! 

Series I\ . | 

Series V. i 

i 

Series VI. 

Control. 

2 cwt. super, per 
acre. 

1 cwi:. super, per 
acre. 

1 cwt. super, per 
j acre. j 

1 cwt. super, per | 
i acre. | 

1 cwt. super, per 
, acre. 


0. 

Heads, 31 
Straw*. 228 1 

C. 

Heads, 13 ! 

Straw*. 128 I 

1 

c. 

Heads, 30 | 

Straw*. 180 

c. 

Heads, 33 

1 Straw*, 160 

1 c. 

Heads, 14 
Straw*, 105 

Xo Manure. 
Heads, 8 
Straw, 72 

B. ^ 

Heads, 21 
Straw*, 157 

i 

B. : 

Heads, 12 i 
Straw*, 116 

A. 

Heads, 25 ; 

Straw, 160 

i 

1 

B. 

Heads, 16 | 

Straw, 102 i 
Badly in- ' 

: tested w*ith 
i Rust 

B. 

Heads, 19 
Straw, 132 


! A. 

1 Heads, 16 

1 Straw*, 144 

1 A. 

j Heads, 10 
- Straw*, 123 

1 B. 

! Heads, 34 

1 Straw*, 196 

1 

1 A. 

1 Heads, 10 

1 Straw*, 119 

i A. 

1 Heads, 19 
Straw*, 140 


A. Grain and phosphate, 1 inch. 

B. Phosphate, 2 inches ; grain, 1 inch. 

C. Phosphate, 4 inches ; grain, 1 inch. 


Summarizing the.se results, the weights were: — 


i 

~ 1 

Head.^. 

StravT. 

A. Grain and Phosphate 1 ineli 

B. Phosphate 2 inelies, Grain 1 inch . . 

89 

686 

103 

703 

C. Pliosphate 4 inches. Grain 1 ineli 

121 

801 

Control, no maiinre 


240 


Apparently, therefore, so far as experiments on a small scale can be 
relied on, planting the superphosphate from i to 3 inches below the grain 
seems to slightly increase the yield both as regards heads and straw, and 
shice with the exception of one series off plots and with the badly rusted 
plot in series 5, the results in each series are consistent with the averages 
of the whole plots, it seems probable that field tests ^voulcl give similar 
results. In any case this method of planting is worthy of extended trial, 
since it is impossible to predict how long the grain may have to lie in 
the ground, and planting the superphosphate under the grain instead of in 
contact with it, certainly does not seem to injuriously affect the yield. It 
is possible that where a beneficial influence is exercised it may be because 
the presence of the manure under the grain encourages the young roots to 
grow more vertically downwards and so obtain a better supply of water. 
If this is the case the effect would be most pronounced on a loose friable 
soil in which moisture descends qiiicldy. It was in a soil of this character 
that the above tests were made. 
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Ml. A. E. V. ’Richardson, Agricultural Superinteiideiitj adds the fol- 
lowing interesting note to the above : — 

With reference to your article on Influence of Superphosphates on 
the Germination of Wheat,” there is one point which perhaps may have- 
escaped notice, but which I think would seiu'e to make the figures you use 
still more striking. 

If you take the average of the i cwt. A, B and C plots and compare 
them with the 2 cwt. plots they work out .something like this : — 



HeaiU. 

Straw. 

Ala!! lire. 






*2 cwt. 

1 cwt. 

2 cwt. 

1 cwt. 

.A. Plots— 





Alaniire sown with seed 

10 

IS]- 

144 

135P 

B. 1" niider seed 

21 

•20i 

157 

1361 

E. S" 

31 

22 .1 

228 

143| 


The manure placed deep as at C, was an advantage all round, but 
the advantage was much greater with the larger than with the smaller 
dressing of manure. Taking the whole of the plots (15) the best yield 
was obtained from 2 cwt. super., hut in order to give this result, the 
manure had to be drilled deep. 

The whole of the results indicate that deeper drilling of the manure 
may enable the farmer to use larger quantities of manure with profit than 
has hitherto been possible with the ordinary drill. 


INSECTIVOROUS BIRDS OF VICTORIA. 

THE WHITE-HEADED STILT. 

(Hhna/itopus leiicoccphalus^ Gould.) 

By C. French, Junior, Acting Government Entomologist. 

During the mondis of Oct'jbcr, November and December these beautiful 
birds which are noted destroyers of noxious insects, also the fresh-water 
snails which are the hosts of the dreaded Liver Fluke, have been breeding 
near Laverton, on the Geelong line. This is probably the first aiithentx 
record , for Victoria,. 

The nests, about 10 to 15 feet apart in the middle of a fairly 
large swamp, placed on clumps of the dwarf Salt-marsh plant 
Salicornia, and principally composed of dried Lynghya destuarii and other 
aquatic plants, measured approximately 8 inches across, and we::e 
built up about 9 inches above the water. Dead twigs of the Salicornia 
Avere placed on the tops of the nests, several of Avhich Avere placed on burnt 
clumps of the ‘W\wned Sword Sedge” {Gahuia irifida) about 12 inches 
above the Avater. The majority of the nests contained 4 eggs (one with 
fiA'e was discovered! and most of the eggs were placed with the small 
ends pointing towards the middle of the nest, though in some insiances 
scA eral of the eggs had the small ends pointing oiitAvard. 

Unfortunately, before all the eggs Avere hatched out the swamp com- 
menced to dry up ; the old birds left the locality, and deserted a number 
■of eggs and young bird.s. 




The acccrapauying photograph is t’lhen ficm a group of lylrds, nests, 
eggs, and young, in the National iMiiseum, ‘Melbourne. The specimens were 
collected by myself and presented to the Itlnseuni. 


THE WHITE-HEADED STIICr (lIIMANTOPUS I^EHCOCEITIALUS) 
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OIIOHARD AND GARDEN NOTES. 

E. E. Pescott, Principal, Horticultural School, Burnley. 

The Orchard. 

The exceptionally dry season has been one of the causes in rediicing- 
the fruit crop to a large extent. Large quantities of fruit have not fully 
developed ; and many varieties, notably the London Pippin, have been 
badly affected with the so-far mysterious trouble known as ''pig face’' 
or crinkle.’’ 

Another feature was the prevalence of fruit blossoms early in March. 
Cherry, plum, pear, apple, and other fruit trees were in full blossom, the 
latter varieties carrying at the same time, crops of fruit. 

This was mainly the result of the hot week experienced in February. 
Where the trees were well forward, and had matured their foliage, or 
where trees were shallow rooted, the excessi\’ely hot weather caused the 
dropping of the foliage. The subsequent cool change, with light rains, 
was sufficient to cause the fruit buds to fully develop, and to burst into 
blossom. 

The blossom, and if fruit subsequently formed, the fruit should be 
removed from the trees, so as to bring them back, as far as po.ssible, to 
normal conditions. 

The continued dry weather has prevented the sowing of green manure 
crops. But with the showers that have fallen at the end of March, it 
will now be possible to have these sown without delay. As previously 
mentioned, one of the main objects in connexion with cover crops should 
be to obtain as abundant growth as possible in the autumn, so that a greater 
quantity of organic matter may be added to the soil. 

In stiff clay and in sour soils, it will be an advantage to give the 
autumnal dressing of lime. From 4 to 5 cwt. per acre will be all that is 
necessary. 

For the successful coping with the Codlin Moth pest, it is essential 
that all fallen and diseased fruit should be gathered and destroyed. 
Where bandages are used, these should be removed and thoroughly cleaned, 
or preferably, they should be burned. 

Strawlaerries may now be planted out ; if planting is carried out at 
once, they will take a firm roothold of the soil before winter sets in. 


Vegetable G-arden. 

The vegetable garden should now be well dug over and left in a fairly 
rough state. Various seedlings frorri the seed-bed, such as cabbage, 
cauliflower, onions, and celery may now be planted. The celery beds 
should 1)6 well drained, as blanched stems will rot in the winter, if much 
soil water accumulates around the plants. 

Asparagus beds should be cleaned over, and all plants that have ripened 
their seeds should be cut back. The weeds too should all be cleaned out, 
and their seeds should not be allowed to settle in the beds. 

Early peas, broad beans, and onions may now be sown. 
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Flower Garden. 

Seeds of all hardy annual and perennial plants should be planted 
without delay. It is advisable to have these well advanced in growth 
Ijefore the cold weather sets in and retards their growth for the winter. 

Towards the end of the month a start should be made with the winter 
digging. A top dressing of either manure or lime may lie given liefore 
■digging j the latter wherever the soil is at all sour, where sorrel is present j 
or in stiff clay soils. In addition all garden refuse and litter should be 
dug in ; this will all form plant food, it will assist in lightening the soil, 
.and it will be a means of easy disposal of all garden rubbish. 

The winter digging may be as deep as possible, and the soil may be 
left in a fairly rough condition for the rains and frost to mellow down. 

Chrysanthemums will now require w'eekly supplies of liquid manure, 
which should be maintained until the blooms begin to open. 

All bulbs should now Ire planted and these should be preserved from 
■attacks of snails and slugs. A plentiful supply of such remedies as 
tobacco dust, Pestend, lime, carbolized sawdust, &c., will all assist to 
protect the young growths. 

As each season continues, some formerly neglected, and so-called old- 
fashioned flower is brought into prominence in a considerably improved 
form. Previous seasons have seen improved forms of Scabious, the old 
pincushion, Zonale Geraniums. Sweet Peas, and so on. The present 
form of such plants are vast improvements upon the old strains, and are 
\aluable additions to our garden flowers. 

Among the latest additions to this class of flrawering plants is the 
.-strain of Gloxinia-flowered Pentstemons. For years the cultivation of this 
useful herbaceous perennial has languished, but with the advent of the 
improved type, we are enabled to furni.sh our gardens with clumps of a 
■^'ery fine improved strain. 

The late Mr. Kerslake of Sydney was the pioneer in Australia in 
.advancing this plant again to the front, and some very fine varieties are 
now purchasable. The flowers are unusually large, as compared with the 
■older types, and well merit their name Gloxinia-flowered.'" The trusses 
carry very many large flowers, and for summer flowering hardy plants, 
these pentstemons are extremely desirable. 

Some of the valuable ^'arieties are: — Unique, rose pink, with dark 
:streaked throat; iBrilliant, rich pink, white throat; Iris, petunia, streaked 
throat; Hercules, pink, streaked throat; John Louder, deep purple; A. J. 
Tymms, bright rose red, with marked throat ; and Louis Laplastrier, rose 
i:urple, with brightly streaked throat. 
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ANSAVERS TO CORRESPONDENTS. 

The Staff of the DepTVtvnenfc lias been organized to a larg'e e.vtent for the purpose of yiviiiy iuforniatio!! 
to farmers. Questions in ex erv lirancli of a^■rioultllre are .iciadly amswered. Write a short letter, .t^iving as 
full particulars as possible, of your local con litions, and state precisely' what it is that you want to know. 
All inquirks fnrwardei to the Editor 0111.4 be aecompanied b>i the name an I address of the uriter. 
This is very necessary, as sometimes insnllieient information is furnishetl by the inquirer. 

Couch CiRASS. — E.S. lias a couch grass bowling green in some parts of which the 
grass is not growing as well as usual. He asks whether the constant watering which 
it gets in the summer is likely to leach out some of the requisite plant foods in iht‘ 
soil and affect the growth, 

A?7S7oer . — Couch grass thrives in the poorest as well as in the richest of soils. 
Consequently, any soil leaching from excessive watering would hardly interfere 
with its grow'th. ' This grass discolours badly in winter, and loses most of its 
foliage. Excessive rain or water in vvinter would kill out the weaker grow'.hs, of 
which there would be a considerable quantity, owing to the close cutting in summer 
necessarv for bowling greens. It would be advisable to re-sow the bare patches 
with a light seeding, top dressing Avith fresh soil, and giving a light sprinkling 
of blood nianiirej about 3 ozs. to the square yard. 

Erosion. — A.J. writes " What is the best method of stopping the formation 
of a gully by erosion - in a gentlv sloping paddock witli a clay sub-soil? The 
gullv is forming in a paddock within 30 yards of my fence. It is 12 to 14 feet 
i,iecq.:», and about 6 feet wide, and seems to be advancing at about the rate of a 
yard ever year. Prevention would have been better than cure as it Avill cost a 
very large sum to repair the damage already done, bul; I am apprehensive for my 
OAvn land and would like to present a sche.ne before the owner for stopping the 
trouble.” 

AnszL>er . — Your best plan would be to cut drains above the cutavvay, with a. 
slight fall to prevent the w’ater running into the gully, and fill the cutaway with 
scrub placed across the fail of the wa'er to hold the silt. When the scrub is 
covered put in fresh layers until the hole is full. Plant trees (willows) in ami 
around the edges, and sow ptaspalum or other grasses on the top. 

White Paint for F.arm Buildings. — H.C.B. asks for directions for making 
white paint suitable for painting farm gates, out-buildings, &:c. 

.4 Dissolve 56 lbs. of white lead in 9 pints of raw and 9 pints of 
boiled linseed oil, tliAi add 2 lbs. of ultramarine blue (previously dissolved in 
oil), I Y)int of turps and lb. of patent driers. NHx thoroughly, and strain 
through a fine sieve. For porous Avork, add more oil, and use less oil for second 
coat. This quantity Aviil cover 100 square yards. 

CoA'ERiNC. Stack. — W.N. inquires as to cheap method of covering a haystack. He 
asks whether hessian soaked in coal tar and dried would keep out the rain. 

Afiszijer . — Thatching Avith straw is the cheapest and safest means of covering 
a stack, unless a puoper hay shed is built. Hessian soaked in tar would not be 
capable of keeping out all rain ; a good tarpaulin canvas would be better. 

Swingle Bars for Five-Horse Te.am. — J.W. writes Can y’ou give particulars 
of necessarv bars and chains to yoke five horses three and two, instead of all 
abreast, so as to avoid having to Avork offside horse on the ploughed ground.” 

Ans2ver . — The sAvingle bats required for a team of five horses Avorked two 
and three abreast are one three-horse bar, one two-horse bar, and three single 
bars. The leading horses (two) can be yoked whh lea ling chains to the two land 
and furroAv horses, or a furrow and lami horse to chains behind the hames, or 
can be yoked to a double set of bars connected with a chain running up between 
the back furrcov and land horses from the double bar. This svstem Avill necessitate 
a greater length of the three-horse bar to distribute the draught evenly’ for the 
outside third horse, and is objectionable in turning as the bars, if slackened, are 
liable to interfere with the back horses. 

Crushed 0.4TS for Draught Horses. — J.W. asks whether there is any advantage 
ill feeding Avorking draught horses on crushed instead of whole oats. 

^Anszuer . — Crushed oats are quite 20 per cent, belter as feed than whole oats, 
being easily ^ and more completely digested. All the principal firms dealing in 
agricultural implements sell grain-crushing machines. 



1 o April. 191-.] Egg-Jiaviiijr C ompciifion , 1 9 1 1 - 1 9 1 - . : 

VICTORIAN EGG-LAYING COMPETITION, IDli-PL 

COXDl'CTED AT ErRXLEY HORTICCLTCRAL SCHOOL. 

(Continued -from feige 200.9 
II. F. HaiCxUis, PouJfrjj Expert. 


Eao:.-. Laid durLi.^ LAuiiJijiiticin. 


No. 



; 


: F 

cMtiou Itl 

of 

Breed. i 

Name of Owner. 

Apnl to ! 


IcitalrTt ,, ( 

ompefi- 

Pea. 

1 

i 

Jau. ! 

Fc;^b. 

date f 







( llmtli.i : 


31 

White LesLora 

R. W. Pope 

1,350 j 

123 ' 

1.473 

1 

12 


W. G. Swift 

1.37S , 

81 1 

1.459 1 

2 

40 


A. J. Co.5h (S.A.) . . 

1,308 

in 1 

1.419 i 

3 

20 


H. McKenzie 

1.246 

114 j 

l,36<:i 1 

4 

37 

)L 

E. Waldon 

1,210 

114 

1,324 1 

d 

33 

j, 

Range Poultry T'arm 

1,204 

71 ! 

1.275 i 

6 



(Qld.) 1 



) 


39 

IS , . 

A. W. Hall 

1,134 

112 

1,246 1 

7 

IS 


T. Bnmdrett . . i 

1,107 

81 ’ 

1,188 i 

8 

13 

Black Orpington . . 

B. Fisher . . | 

1 078 

>-4 1 

1,162 1 ) 


21 

White Legliorn 

R. L. Appleford . . ! 

1,085 

J i i 

1.162 ! j 


24 

35 

F. Hannaford . . 

1,041 

11*6 

1,14T i 

11 

19 

J! 

A. Jaques 

1,025 

120 

1.145 

12 

2 


E. P. Nash 

1.029 

no 

1,139 

1.3 

10 

Black Orpington . . 

H. A. Langdtni 

1.035 

103 ! 

1,138 

14 

9 1 

White Leghorn 

,T. O’Loughlin 

1,034 

103 : 

1,137 1 1 

15 

50 

J5 

C. H. Busst 

1.019 

1 18 ! 

1,137 ! j 


46 

Alinorca . . i 

G. W. Chalmers 

1,043 

84 

1,127 1 

17 


White Leghorn . . i 

B. Mitchell 

1,038 

83 

1,121 ! 

18 


. . 1 

John Campbell 

1,013 

107 

1,120 ! 

19 

3 

3 5 < . ? 

K. G leghorn 

1,008 

109 : 

1,117 j 1 

20 

55 

5! • • ‘ 

W. G. ISfcLister 

1,037 

80 ' 

i,in 'I / 


3S 


Mrs. C. R. Smee 

1 ,030 

81 

1.111 


1 


A. Brebner 

l.i.ins 

94 

1 ,099 i 

•23 

45 

M 

T. Kenipster 

992 

106 

1,09S f 

24 

36 

• * 

F. A. Sillhoo 

1,014 

83 

1,097 !; -j 


11 

Brown Leghorn 

F. Soneiim 

972 

125 

1,097 i r 

Zt) 

62 

Wliite Leghorn 

P. Hodson 

986 

105 

1.091 i 

27 

49 


W. J. Thornton 

1.607 

82 

1,089 i 

28 

-32 

Silver Wyandotte . . 

Mrs. M. A. Jones 

996 

79 

1.075 j 

29 

44 

Black Orpington . . 

T. S. Goodisson 

1,002 

68 

L070 i 

30 

.57 

White Leghorn 

G. E. Edw’ards 

i 966 

i 85 i 

1,051 1 

31 

5 

u • • 

! L. C. Payne 

978 

1 7i'i \ 

1,04S 1 

32 

65 


' H. Hammill (N.S.W.) 

954 

; ! 

1.04S r 


67 


1 C. L. Sharnian 

9.52 

1 93 

1,045 

34 

22 

Black Orpington . . 

! P. S. Wood 

951 

i 1 

1,043 

35 

47 

White Leghorn . . ; 

C. W. Spencer ( N.S.W. » 

976 

! 64 : 

1,040 

36 

4 

Golilen Wyandotte 

H. Bell 

946 

^ 91 1 

1.037 

37 

S 

Wliite Leghorn . . 1 

T. W. Ct)to 

! 931 

: 71 i 

1.022 1 

88 

'60 


J. J. Harrington 

I 925 

! 97 i 

: 1.022 f 


t56 

White Wyandotte 

J. E. Bradlev 

I 929 

1 92 * 

; 1,021 

41.) 

43 

White Leghorn 

W. B. Crelliu 

! 933 

82 

: 1.015 

41 

35 


J. H. Brain 

! 882 

' 13'.> 

1 1,012 1 

42 

41 

• . 

Morgan and Watson. . 

910 

: 84 

■ 994 ' 

43 

51 

jj 

J. W. McArthur 

910 

^ 69 : 

1 079 i 

44 

53 

!J 

A. Stringer 

913 

1 64 1 

i 97 i I 

45 

64 


J. I). Read 

868 

j 106 

974 1 

46 

59 

!! ! ' 

W. H. Dunlop 

923 

■j 49 ; 

’ 972 

47 

5S 

Faverolles 

Iv. Courtenay 

887 

! 84 

i 971 

48 

34 

White Leghorn 

E. Dettnian 

868 

97 

965 1 

41) 

52 


W. J. McKeddie 

875 

i 80 

; 955 ! 

.56 

27 


Hill and Lnckman . . 

910 

42 

’ 952 

51 

6 

Silver Wyandotte 

iirs. H. J, Ricliards 

860 

; 89 

949 

52 

63 

Black Orpington . . 

A. J. Treaeey 

893 

1 55 

i 948 

53 

30 


Rodgers Bros, 

867 

: 65 

! 932 

54 

■42 

White Orpington , . 

P. Mitchell 

865 

'! 64 

! 929 

55 

7 

White Leghorn 

H. Stevenson 

853 

i 47 

I 900 

56 

.56 

„ 

Mrs. C. Thompson . . 

811 

85 

; 896 

57 

26 


F. H- Seymour 

815 

i 70 

! 885 

58 

16 

Silver Wyandotte . . 

Miss A. Cottani 

785 

i 77 

; 862 

.59 

54 

IVhite Legliorn 

F. Hodges 

785 

? 71 

1 856 f 

60 

23 

Golden Wyondotte 

G. E. Brown 

770 

i 

i 849 j 

61 

61 

Silver Wyand-dte . . 

•T. Reade 

754 

1 90 

1 S44 

62 

!7 

White Leghorn 

W. J. Eekershall . . 

698 

! 61 

759 t 

63 

14 

Black Orpington . . 

W. J. Macauley 

660 

j 63 

723 

64 

15 

Minorca 

H. R. McChesney 

605 

1 33 

638 

65 

. 4S 


0 . James 

509 

1 69 

578 

t)6 


i ! 

1 l53.3W:3 I 


^. 66 '' 





264 


Journal of Agriculture, Yictoria, [10 April, 1912. 


REMINDERS FOR MAY. 

LIVE STOCK. 

Horses. — Those stabled can be fed liberally. Those doing fast or heavy wortc 
should be clipped ; if not wholly, then trace high. Those not rugged on coming 
into the stable at night should be wiped down and in half-an-hoiids time rugged or 
covered with bags until the coat is dry. Old horses and weaned foals should be given 
crushed oats. Grass-fed working horses should be given hay or straw, if there is no 
old grass, to counteract the purging effects of the young growth. 

C.^TiLE. — Cows, if not housed, should be rugged. Rugs .should be removed in the 
daytime when the shade temperature reaches 60 degrees. Give a ration of hay or 
straw, whole or chaffed, to counteract the purging effects of young gi'ass, Cow's 
about to calve, if over fat, should be put into a paddock in which the feed is not too 
abundant. Calves should be kept in warm dr}’ shed. 

Pigs. — A s recommended in Reminders for April. 

Sheep. — Attend lambing ewes first thing each morninrr. Avoid overcrowding in 
lambing paddocks, and consequent shortage of feed. Scarcity of feed means inatten- 
tive mothers. Breeds of ewes having more than half of British blood should be ke|>t 
in good strong condition, as they will not lamb until July or August. Young ram 
w^eaners of all breeds should now be classed, and rejects castrated or blocked. Be 
suspicious of weak fore-quartered sheep. If castrating, slit, tie wdth fine cord soaked 
in antiseptic, cut off, and apply Stockholm tar liberally inside and out. Blockings 
whilst most humane in the case of rams two vears old and over when the latest 
appliance is used, is not desirable for two-tooths. Clear wool from eyes of merino 
rams, and cut horns with pruning shears. 

Poultry. — Feed animal food to forward pullets, about 4 daily, and equal 
parts short oats and maiy.e at night. Give 2 ozs. lucerne chaff, mixed with mash, to 
each bird daily. Watch young stock for Roup {w’atery discharge from nostrils, with 
unpleasant breath). Late chicks are likely subjects. Isolate all cases, and use disin- 
fectants freely. Keep head and throat clean by washing with either Condy’s fluid or 
boracic acid. In cases of Chicken Pox isolate birds and apply to affected parts 
ointment made of sulphur, eucalyptus oil {three or four dro])s), carbolic acid (two 
drops), and a little vaseline mixed well. 

CULTIVATION. 

Farm. — Dig main crop of potatoes. Push on with ploughing and sowdng of cereal 
crops, including peas and beans. Green fodder (as for April) may still be sown. 
I. and for maize, potatoes, and other root crops shoubl be prepared" and manured. 
Flax may be sown. Transplant Chou Moellier and Giant Drumhead cabbage plants 
in rows 3 feet apart. Complete sowing permanent pastures with grasses and clovers. 

Orchard. — Plough, manure; apply lime to orchard lands at rate of 5 or 10 cwt. 
per acre where soil is sour. Spray trees infested with scale insects, Woolly Aphis,, 
and Bryobia Mite with red oil or crude petroleum. Clean all rough bark from trees. 
Commence pruning at end of month. 

Flower Garden. — Digging, manuring, and pruning; trench and drain where 
necessary. Dress the surface with lime. Continue to sow hardy annuals. Burv all 
leaves, soft-wooded cuttings, and weeds. Continue to plant spring blooming perennials- 
and other plants. Plant cuttings of carnations and roses. 

Vegetable Garden, — Cut down and clean out asparagus beds. Apply manure and' 
lime dressings. (Cultivate deepjiy. Plant out seedlings and early potatoes; sow peas,, 
broad beans, carrots, and parsnips. 

Vineyard. — Subsoil land for new plantations if not already done. It is very 
undesirable to perform this work immediately before planting* Vine-growers are 
warned against the too common practice of feeding off foliage after vintage. Any 
small advantage in the form of stock feed is only gained at the cost of a reduction 
in the following season's crop, owing to interference with accumulation of reserves, 
which continues so long as the leaves remain green. Sheep should not be allowed 
into the vineyard until all leaves have changed colour. Early and deep ploughing is 
strongly recommended [see March page 198). 

Cellars. — Rack or fill up (preferably the former) dry wines as soon as a F'ghted 
match, introduced at bung bole, is no longer extinguished. Sweet wines should also- 
be racked and fortified to full strength. 
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WHEAT AND ITS CULTIVATION. 

(Couihmtd from page 208.) 

Xo. 4.--SEEDTNG OPERATIONS. 

By A, E. Ta Richardson, M.A., BSc. (Agric.), Agriculttiral 
Siiperintcndent, 

No activities in the farm calendar arouse such speculation and anxiety 
to the Australian wheat-grower as those pertaining to seeding operations. 
The nature and peculiarities of the Australian climate are such as to 
render a close study of the factors underlying successful seeding quite 
imperative. In some of the more favoured countries of Europe the dis- 
tribution of the rainfall is so even throughout the year that the wheat- 
grower may sow* his wheat at leisure in autumn ; or, if weather conditions 
be unfavorable for autumn seeding, he may defer operations until the 
advent of spring, and still secure a heavy crop. 

The uncertainty of the spring and early summer rainfall and the long 
hot and relatively dry summers characteristic of the bulk of the wheat- 
growing areas of Australia, preclude such spring sowing from being a 
success in these districts. Autumn sowing, or early winter sowing, must 
therefore he regarded as essential to success over the greater portion of 
the State. 

Wheat-growers in the drier districts have learned, from long experi- 
ence, that in the great majority of seasons the ultimate success of the crop 
depends very largely on getting the seed sown on soil in good physical 
condition at the right time — w*ithin what may be called the normal seeding 
period, which, under the most favorable conditions extends over some six 
to eight weeks. When, however, heavy showers fall intermittently during 
this period the seeding is considerably delayed, and much of the crop must 
be sown too late to secure optimum results. Where large areas are to be 
sown, and difficulties arise either from a dearth of labour or teams, the 
sowing season must be prolonged beyond the period necessary to insure 
the best results. 

4878. 
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Time to Sow. 

Autumn, then, is the season for seeding, and the actual date to com- 
mence operations \\ill vary with the district, and the general character of 
the season. Much, of course, depends on the weather. In some years the 
rains hang back until late in autumn, and seeding often commences on a 
dry seed bed. In other years, again, the autumn rains are timely, frequent 
and copious, and the seed is sown under conditions which bring about 
rapid, even, and vigorous geriiiination. Speaking generally, it may be said 
that it is safe to sow seed during the normal seeding period when tlie soil 
is either sufficiently dry to leave the seed ungerminated, or else when the 
soil is so thoroughly moist as to induce immediate germination. There is 
an intermediate stage, however, between these extremes when it is danger- 
ous to sow wheat. This condition arises when the soil is neither dry nor 
wet, but contains sufficient moisture to induce germination, yet insufficient 
to keep the young plant fully supplied with moisture. Under these cir- 
cumstances, unless rain opportunely falls, the soil begins to dry out and 
the grain malts. 

While wheat and other naked seeds are very susceptible to malting in 
slightly moist and rapidly drying soils, oats and barley, with their tough, 
fibrous, protective envelopes, are not so susceptible. Hence, while it may 
be unsafe to sow wheat under such conditions, barley and oats may be 
sown with much less likelihood of loss. Generally speaking, the latter 
portion of April, and the month of May are the most favorable months for 
the drier areas, whilst the seeding may often be prolonged till June in 
more certain districts. 'Where large areas, are to be sown a start must be 
made as early as possible to finish the seeding in a reasonable time. 

Alany farmers in their anxiety to get over large areas frequently com- 
mence seeding operations earlier than is indicated above. One of two 
diings may happen. Dry weather may continue after the seed is sown, 
and induce a considerable amount of malting, in which case some re- 
sowing will require to be done. On the other hand, timely showers may 
supervene and bring the }'oung plants on with exceptional vigor, and re- 
sult in rank, heady growth. Not only are such crops liable to be cut later 
on with frosts, but they are also prone to lodge with the heavy winter rains. 

These contingencies may be obviated either by administering a check 
to the rapid growth, by judicious feeding down with sheep, or bv taking 
the precaution to sow comparatively late maturing varieties in the early 
part of the seeding, and reserving very early varieties till the end of the 
season. 

A"ery late sowing, in the drier areas, can only be successful when the 
winter proves to be exceptionally mild and the spring and summer rains 
ample, frequent, and timely, a combination of circumstances we may 
hardly hope for. Hence, in the drier districts the wheat-grower is ’well 
?\dvised to reduce the late sown crops to a minimum. 

Treatment of the Land. 

To adequately discuss the possible preparatory modes of soil treatment 
for wheat cultivation would take more space than can be given here, and 
discussion wdll, therefore, be reserved for special consideration in later 
articles. For the present it is assumed that the wheat is to be sown on 
well -prepared bare fallow. 

Varieties to Sow. 

The choice of varieties is governed by the physical character of the 
soil, the climate in wdiich the wheat is to be grown, and the purpose for 
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which the wheat is required. The farmer must select those particular 
wheats which prove the most favorable and profitable under his particular 
conditions. The difference between the yields of two varieties of wheats 
grown on the same farm, under absolutely identical conditions, is often 
sufficient to more than pay the rent or interest on the land on which the 
crop was grown. This has been frequently demonstrated in departmental 
experiments, and indicates the prime importance of selected experimental 
stations in each of the important districts of the State where, among other 
lines of investigation, continuous and systematic tests of all appioved 
varieties of cereals may be made in the interests of growers of that 
district. 

In the drier districts, in normal seasons, the earlier varieties are 
generally the most suitable, wdiilst in districts where the rainfall is heavy 
and growing season more protracted late maturing wheats may be expected 
to yield better results than early wheats. Some wheats of outstanding 
excellence, like Federation, may do well in any district, but it rarely falls 
to the lot of any variety to have such a wide range of usefulness. It is 
a good maxim for the wheat-grower not to confine himself to a single 
variety of wheat. 

Fortunately, owing to the w-ork of the late W. Farrer, of New South 
Wales, and to the enterprise of private farmers like Mr. W. Marshall, 
of Parkside, South Australia, there is a considerable number of good 
wheats to choose from. A portion of every farm is usually set apart for 
hay, and for this purpose it is well to grow some recognised hay varieties. 
A good hay- wheat should retain its colour well, produce an abundance of 
straw and flag, and should be sweet and palatable to stock. It should 
be fairly solid in the straw, and preferably beardless. For purposes of 
grain production the principal and essential requirement is prolificacy under 
the conditions in which it is grown. It is, of course, highly desirable 
that the grain should be of good milling quality, i.e., of good colour, high 
flour strength, and satisfactory gluten content. It very frequently happens, 
however, that the high quality wheats are shy yielders. Comeback and 
Bobs, for example, stand out prominently among Australian wheats on 
account of their high flour strength, but, unfortunately, they do not pro- 
duce such heavy yields as varieties like Federation and Yandilla King. 
Under conditions existing at present in Victoria the farmer has no alter- 
native but to grow prolific wheats irrespective of quality. Indeed, it 
would appear that the best he can hope for at present is f.a.q. pr'ces for 
his product. Before high quality wheats can be popular and profitable in 
this State — (i) The millers must be prepared to purchase high quality 
wheats like Comeback and Bobs, at prices considerably in advance of 
those ruling for f.a.q. wheat in order to give adequate encouragement lo 
the grower ; (2) the wheat-breeder must produce varieties in which the high 
quality of Comeback, and the prolificacy of Federation, will be combined. 

Among the numerous varieties now at the disposal of the farmer are the 
following : — 

Hay-mheats . — Baroota Wonder, CorrelFs No. 7, Firbank, Huguenot, 
Majestic, Marshall’s No. 3, Thew, Triumph, White Tuscan 
and Zealand. 

Grain-wheats . — Bayah Bunyip, Dart’s Imperial, Federation, Gluyas, 
King’s Early, Steinwedel, Marshall’s No. 3, Yandilla King. 

Forage and Ensilage. — Medeah, Huguenot, Kubanka, 

K 2 
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Rate of Seeding. 

The amount of seed to be sown varies within very wide limits, and is 
governed by several considerations. The amount of seed required varies 
with — 

(1) Clhnate. — The lower the average rainfall of the district, the 

less seed is required. The minimum is required in dry, 
mallee districts. 

(2) Time of Sowing, — Early sown wheat requires less seed than 

the same variety sown late. As the seeding progresses it is 
well to gradually increase the amount sown, since late sown 
wheat has much less opportunity to stool out and establish 
itself before the winter sets in than the early sown wheat. 

(3) Character of Seed Bed. — Early sowing on clean land requires 

the minimum. Land, foul with weeds, must, if it has to be 
sowm, be sown thickly to give the wheat an opportunity to 
choke the weeds. 

(4) The Character of the wheat, its stooling capacity, the size of 

the grain, whether it is an early or late maturing variety, 
and its germinating capacity. Obviously all these influence 
the amount of seed required. 

(5) The Use to which the wheat is put — whether for grain, hay, 

green forage or ensilage. The minimum will be required in 
the former case; the maximum in the latter. 

(6) Method of sowing — whether drilled or broadcasted. About 

20-25 per cent, more seed is required with the broadcasted 
to give the same braird as the drill. 

With these reservations, it may be said that the average amount of seed 
for grain is 45-60 lbs., while for hay and forage 1-2 bushels may be used. 

For grain the amount sown may be as low as 30 lbs. in dry, mallee 
districts to 65-70 lbs. in moister districts. Generally speaking, sow early 
crops thin, and late crops thick ; sow light land thicker than rich, heavy 
land ; and be sparing with good stooling varieties, and correspondingly 
liberal with varieties of poor tillering capacity. 

Method of Sowing, 

Since the introduction and general use of superpho.sphates in the wheat- 
growing areas of the State the old broadcaster has been superseded by 
drills which sow seed and manure through the same hoes. 

The advantages of broadcasting are — (i) The small cost per acre; 
(2) the large areas that may be sown in a day. 

Bearing in mind what has already been said regarding the necessity 
for sowing seed quickly when once the '^normal seeding period’’ arrives, 
we may readily appreciate, even in this age of drills, the merits of broad- 
casting ; for, should unfavorable weather conditions prevail at seed time, 
the broadcaster may be useful in making the most of whatever interv^als 
of fine weather may occur in an unusual seeding season. 

In a normal season, however, when seeding conditions are favorable, 
the best place for the broadcaster is in the implement shed. The ad- 
vantages possessed by the drill more than outweigh those of the broad- 
caster. With the drill seed and manure may be sown in the one operation. 
This not only econimizes labour, but it -also enables young plants to 
rapidly find the superphosphate and make vigorous growth in the earlier 
stages of its existence. Whatever weeds may lie between the drills are 
not so fortunately situated as the young wheat plants, and the latter are 
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thus better able ‘ to cope with such weeds. Moreover, the drill is more 
economical with seed than is the broadcaster, as it requires at least 25 per 
cent, more seed with the broadcaster to get the same braird. Wherever a 
farmer values his seed-wheat at prices considerably above those ruling for 
f.a.q. wheat — wherever selected seed of high quality is sown — this saving 
of seed is a most important item. 

Moi'eover, with the drill the germination is far more regular, because 
it is sown at a uniform depth. 

Finally, the depth of sowing may be regulated with tiie drill to suit 
the condition and nature of the seed bed. 

Tre.a.tment of the Seed. 

( 1 ) is Change of Seed I'iesessary? 

There is a notion, very prevalent among wheat-growers, to the effect 
that change of seed at periodical intervals is more or less necessary. It 
is very difficult to obtain, even from those who hold this view most stoutly, 
the grounds which render such a change of seed necessary. Perhaps the 
most obvious reason lies in the farmers' expressive phrase that the wheat 
has run out.'’ This is an expression of the belief that the continued 
cultivation of the same variety of wheat under the same soil conditions 
for a number of years results in the deterioration of that particular 
strain of seed to such an extent as to render a change absolutely im- 
perative. In other words, it is the practical farmer’s expression of the 
belief that varieties of wheat, under ordinary conditions of cultivation, 
tend to degenerate. Such a view is by no means new. It dates back 
at least to^ Roman times, for in the Georgies Vergil tell us — 

Unless the peasant with his annual pain 
Renews his choice, and selects the largest grain, 

Thus all below, by Nature’s curse. 

Or Fate’s decree, degenerates still to worse." 

It is difficult, indeed, to see how, if careless and slipshod methods of 
cultivation are practised, and no care taken to preserve the very best 
of the crop for the next sea.son’s seed, the prolihcacy of any given variety 
of wheat can be maintained at a high level. It is still more difficult to 
see how such a grower can improve matters by securing a change of seed 
from persons equally careless as himself. Unless the change he for the 
purpose of obtaining a better variety, or more vigorous sced^ or for seed 
that has been subjected to careful and con finned systematic selecimn, 
there can be nc? advantage resulting from change of seed. Indeed, if it be 
merely a promiscuous exchange, it is more than probable the change would 
be a decided disadvantage. This would happen in ail cases, for example, 
in which wheat is transferred from a favorable to an unfavorable environ- 
ment. Again, in extreme cases, such as would happen, e.g.. in introduc 
mg new varieties from foreign climes, se\^ral years must elapse before 
the new seed becomes acclimatized.^^ (Vide p. 95.) Moreover, such 
change of seed is often the cause of introducing new weed pests and 
diseases from one district of the State or country to another. The balance 
of evidence goes to prove that farmers should rely on locally -developed 
seed, and should give more attention to their own seed, and the prevalent 
idea that mere change of seed gives good results would appear to be 
founded more on opinion than upon well ascertained fact. 

(2) Grading the Secd- 

Aiiother widespread notion which, fortunately, can be proved ex- 
perimentally to have no foundation in fact is that shrivelled grain is as 
good for seed purposes as plump grain. Some years ago it was not an 
ui|common practice for some farmers to sell their best wheat as f.a.q. 
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to the miller or merchant, and keep the shrivelled grain for seed. If 
there is one thing that has been conclusively demonstrated by carefully 
conducted experimental work it is the fact that plump grains are greatly 
superior to shrivelled grains from a productive point of view. 

As no local experimental results are available to assist us on this sub- 
ject, we may consider what has been done at the Ontario Agricultural 
College, Canada. Professor Zavitz reports results extending over six suc- 
cessive years with winter wheat, and eight years with spring w^heats. 
Large, plump grain, of winter-sown wheat, gave 46-9 bushels per acre, 
as against 39.1 bushels of shrivelled grain of the same variety, i.e., 7.S 
bushels per acre extra. Again, with spring wheats the difference amounted 
to 5 bushels in favour of graded grain, the large, plump grain yeilding 
21,7 bushels, whilst the shrivelled grain of the same variety gave 16.7 
bushels. 

In view of what has been said above, it follows that growers should 
make every endeavour to secure the very best seed — large, plump, vigorous 
— and if the seed represents the progeny of strong, selected.., vigorous plants, 
good results ivill be assured. Great emphasis must be laid on the necessity 
for the seleciion of hardy, vigorous prO'tot5^pes, because, under favorable 
conditions, small, but well-developed seeds from highly productive, vigor- 
ous plants, may give better results than large grains from unproductive 
plants. 

It can readily be shown, however, that, in general, the more vigorous 
plants possess the larger kernels, and that, by mere grading, the bulk of 
the grain obtained would come from the more vigorous plants. 

The large grains, obtained as a result of such grading, might be ex- 
pected to give more vigorous, and, inferentially, more productive plants, 
because of the greater reserve food supply for the young plant in the 
early stages of its growth. 

(3) Pickling the Seed. 

Pickling of the seed for the prevention of ^Cstinking smut,” or 
Bunt (Tilletia Tritici), is now. regarded as a regular part of the farm 
routine. iMuch effort has been spent on the evolution of bunt-proof 
wheats, and it would appear that already a considerable amount of 
success has been obtained. Florence and Genoa, e.g.. have been shown 
in experimental trials to be practically immune from smut, wdiilst wheats 
like Medeah and Huguenot have long been known to be smut- resistant. 
The same cannot be said, how^ever, for the varieties in general cultivation,, 
for some of the most prolific yielding wheats W'e grow are very susceptible 
to smut. 

The advantages of securing a bunt-resistant prolific v/heat must be 
manifest. The process of pickling would be unnecessary, and the time, 
labour, and expense, involved in the operation, w^ould be saved to the 
farmer. Seeing that the quality of smut- resistance has already been 
observed in a few varieties, it is not difficult to impart the quality to 
other more prolific, but more susceptible, varieties. 

The cost of the actual pickling operations is not great, but as a con- 
siderable proportion of seed is destroyed by most of the fungicide.s in 
general use, it follow^s that the total cost, including the damaged seed, is 
very considerable. 

The production of a bunt- proof prolific variety is, therefore, a legiti- 
mate aim of the wheat-breeder, and it is not too much to expect that such 
a variety wdll materalize in the near future. 

To understand why any treatment for smut should be effectual it is 
necessary to realize that bunt is caused by a fungus which reproduces itself 
by small bodies called spores, which are analogous to the seeds of the 
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liigher plants. This smut fungus is parasitic in its growth, and attaclcs the 
wheat plant just when germination takes place. The mycelium of the 
fungus then penetrates the wheat plant, lives on its host, grows with it. 
and ultimately produces myriads of spores which collectively form the 
“bunt balls “ of the infected heads. The effect of the fungicides, used 
in pickling, is to kill all the spores in any way adhering to^ the grain. 

Most of the spores adhering to infected grains will be found in the 
brush “ of the kernel, whilst a lesser number are usually found in the 
crease of the grain. If a number of grains of wheat be poured into a 
vessel of water, it will be noted that small bubbles of air invariably be- 
come entangled in the tuft of hairs constituting the brush/' and in such 
cases the grain dees not become moistened at these points, even after pro- 
longed immersion. This will explain the need for vigorous agitation of 
the seed whilst immersed in the pickling solution. 

Reinfection may, and often does, take place after the seed has been 
pickled. This commonly occurs where the pickled .seed has been trans- 
ferred to smutty bags which have not been treated with the pickling solu- 
tion. Again, in sowing the seed the bunt balls, left among the grain 
by careless pickling, may be broken in the drill, and the contents of the 
ball scattered over the seed. It must, of course, be borne in mind that 
while loose bunt spores are killed by contact with the pickling solution, 
the spores contained within the unbroken bunt balls, which float on the 
surface of the pickle, are iinaff acted by the fungicide. Steps must, there- 
fore, be taken during pickling to remove or break any bunt balls which 
may be present in the seed. 

An ideal fungicide for pickling purposes ^Yould require to be (i?) 
cheap; (b) e fee five, i.e., capable of destroying all the spores adhering 
to the grain ; {c) capable of preventing reinfeciion of the seed ; (i) with- 
out effect on the germination of the grain. The fact that so much con- 
troversy has arisen respecting the various fungicides on the market is 
proof that the ideal fungicide has not yet been obtained. 

Bluesione is a most popular fungicide, and, wdien properly used, is 
very effective. 

The stronger solutions have a very deleterious effect on the germination 
of the grain, as they not only reduce the germinable power of the seeds, 
but also delay the germination considerably. Many instances wmre observed 
last season by the wwiter when judging farm crops and farm competitions, 
in which crops were badly affected with bunt, although the seed had been 
pickled with bluestone. In all these cases, how'ever. the cause was un- 
doubtedly the arbitrary method of pickling adopted., Instead of using a 
solution of fixed and definite concentration, the practice followed was that 
of dissolving a handful of bluestone in a small but unknown quantity of 
water and pouring it over a bag of seed. Such a method of procedure 
is most unsatisfactory. What the grower needs to realize is that the strength 
or concentration of the solution is all important to successful work, for 
there is an optimum concentration at which the best results are obtained. 
Below this strength the fungicide is ineffectual, and with higher concen- 
trations the germination of the seed is greatly interfered with. 

In practice the amount of bluestone which gives the best results is 

lbs. to 10 gallons of water, i| per cent. Of course, smutty seed 
may require as much as 2 lbs. to 10 gallons, but the farmer should make 
it his business not to sow dirty seed. He should. make it an habitual prac- 
tice to reserve each year the very cleanest and best-grown portion of bi.s 
crop for next season^s seed. 

Various substances have been used to lessen the corrosive action of 
the bluestone, and among these the use of lime and salt have been 
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recommended ; but the results of experimental work at present tend to show 
that the benefit obtained is not commensurate with the extra labour invoh^d. 

Formalin has been known for many years to be an effective fungicide 
and is now widely used for pickling wdieat. It is a. solution of formaldehyd 
gas in water, and the usual concentration of the commercial article is 
37-38 per cent. 

It is a cheap fungicide, efficient in preventing smut, but it apparently 
has little power to prevent reinfection. .Bluestoaie, however, is highly 
efficient, both in destroying spores adhering to the seed, and also in pre- 
venting further reinfection by fresh spores falling on the seed after it has 
been pickled. 

It follows, therefore, that in pickling with formalin more care must 
be taken with bunt balls than when pickling with bluestone. 

Formalin is generally considered to have a depressing influence on the 
germination, and the effect depends on the length of time the seed has been 
pickled before sowing, the nature of the seed bed, and the concentration of 
the solution used. I may remark, however, that at the Par afield Experi- 
mental Farm a packet of Federation seed, tyhicli was immersed in a 1/400 
solution of formalin for five minutes, on ist April, 1909, gave a germi- 
nation of 89 per cent, when planted on 25th May, 1910 — nearly 14 months 
later. 

The strength usually recommended is i in 400, i.e., 1 lb. of formalin 
to 40 gallons of water. It is not desirable, nor is it necessary, to use 
stronger solutions than this. Indeed, unless the seed is smutty, it may 
even be advisable to use a weaker solution than this, and for general pur- 
poses I lb. to 45 gallons, or i lb. to 50 gallons, i.e., i in 450, or i in 500, 
may be recominencled- 

Fmgusme is a proprietary preparation, which has been used a.s a 
fungicide for the prevention of smut, but considerable difference of opinion 
exists .as to its merits. 

There seems to be little doubt that fungusine does not have that 
deleterious effect on the germination of the grain wdiich has been noted 
with formalin and bluestone. Indeed, in nearly all cases in tvhich it has 
been tried, the germination has for some reason or other been materially 
stimulated by the pickling. Were it absolutely effective as a fungicide, 
and proved itself capable of preventing reinfection, there would be no 
question as to its value as a pickle. Before one can come to a conclusion 
in this matter, it is necessaiu’ to test it over a period of years, in a sys- 
tematic manner, side by side with standard fungicides. 

L/ntil such experiments have been conducted it is not safe to indulge in 
hasty generalizations. It is interesting to note, however, that investigations 
have been conducted at the Cowra Experimental Farm, Mew South Wales, 
with these various fungicides for the past ttvo yeans. The results are given 
in the ^ Agricultural Gazette of New South, Wales (x\prih 1911). The 
following table has been extracted from the results to illustrate the point 
at issue: — 


{1 ) EfSciency- of the 
Fungicide. 
Buuty plants. 
(Average 1909-10.) 


(3) Efficacy in prevent- . 

; (2) Effect on Germination.! ing reinfection. 
Plants killed. Clean plants after 

(1909-10.) reinfection. 

(1910 only.) 


1. 'Blnestone 2% 

2. Formalin 1/400 

3. Fnngnsine 


/o 

1-4 

9*6 

3*4 


% 

22 '4 
14-5 


96*6 

67*2 

96*4 


itOTE. — In ail these tests the seed was purposely infected nntil it was literally black with smut, 
itwas thus infinitely dirtier than seed sown under ordinarj’ farming conditions. 
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The results of these experiments are thus summarized — 

As a smut-preventive fungusine gave practical Iv as good results 
as any method tried, and had no injurious effect on the 
germination of the seed. . . . In preventing rein- 
fection it was correspondingly efficient.'’ {digri cultural 

Gazette of New South '^Yales, April, 19 ii.) 

This result is in accord with the results of experiments conducted at the 
Paraiield Wheat Station (South Australia,) during 1909, where, in com- 
parati\e tests, fungiisine acquitted itself remarkablv well. {Vide Journal 
of Agricnlinre of South Australia, January, 1910— Bunt Tests — A. E. Y. 
Richardson). 

Hot Water Treatment. — This has been recommended at various 
times, but, in practice, though the treatment is efficient, the method is 
very cumbersome, slow, and unwieldy. The method consists in immersing 
the seed for 10 minutes in hot water at a temperature of 130® to 132^ F. 
The practical difficulty is to keep the temperature constant. A considerable 
lowering of temperature results immediately the seed is introduced, but this 
may be avoided by pre-heating the seed in a vessel of water, the temperature 
of which is approximately 130° F., before immersing it in the main bath. 
It is a method, howe\'er, which requires skilful handling and careful 
super\’ision. 

Methods of Pickling. — Seed- wheat may be pickled with formalin or 
bluestone, either by immersion for a stated time in a solution of given con- 
centration, or by pouring the solution over several bags of wheat on a 
cement floor, and shovelling over the mass until every grain has loeen 
thoroughly wetted with the solution. 

The advantage of the barn-floor method of pickling is the rapidity 
with which it may be done. The disadvantage, however, is that it is not 
possible to remove any bunt balls that may be present, and reinfection may 
subsequently take place. This, as pointed out above, is of more con- 
sequence with the formalin pickle than with the bluestone, for the reason 
that formalin appears to be less able to prevent reinfection than bluestone. 
With fiingoisine, the floor method is the only one possible. Pickling by 
immersion is less expeditious, but, on the whole, it is more efficacious. 
The whole of the grain comes in contact with the pickle, especially when 
the ves.sel containing the grain is agitated. Moreover, any bunt balls which 
may be present can be removed by skimming, and danger of reinfection 
avoided. Several patent pidkiers are now on the market for' expediting 
this work, and with these much of the old-time drudgery associated with 
pickling is avoided. With bluestone pickling the apparatus needs to be con- 
structed of copper and wood. 

^Manuring of the Wheat Crop. 

The manurial requirements of the wheat crop umler diverse soil and 
climatic conditioais, the comparative merits of different forms of artificial 
manures and the principles upon which the maintenance of soil fertility 
depend may be reserved for discii.ssion in subsequent article.s. 

After-treatment of Wheat. 

Yerv frequently the crop requires some kind of attention after sowing, 
and the treatment will vary considerably with the type of growth made, 
the character of the season, and the nature and preliminary treatment of 
the seed bed. 

Rolling the crop after it ha.s grown some 6 inches — 8 inches is frequently 
practi.sed. 
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With hay or ensilage crops this is often beneficial, as it helps to make 
a level surface for the binder, thus facilitating the harvesting of the crop. 
Moreover, on light, open land, the consolidation of the soil effected by 
rolling is very beneficial to the growing crop. Rolling may also be prac- 
tised where the operations, preparatory to seeding, have not been of such, 
a character as to provide for that soil consolidation so essential to the 
success of a wheat crop. On heavy lands which tend to set hard, and 
which are likely tO' run together with the winter rains, the roller should be 
displaced by the harrows. 

Harroimng is always beneficial tO' a young wheat crop, provided it be 
not already too thin. Certainly, a percentage of the young plants is 
dragged out in the operation, but it is well in this connexion to remember 
the healthy proverb, ‘‘ The man who harrows should never look behind.” 

This disadvantage is more than compensated for by the increased vigor 
of the remaining plants, and by the great stimulus given to stooling ; non 
must it be forgotten that the harrows assist in subjugating the weeds, and 
in the drier portions of the State it assists in conserving the limited sup- 
plies of soil moisture by retarding capillary activity and lessening eva- 
poration. 

In harrowing the growing crop the work should be done at right 
angles to the drills. 

Feeding Down the Crop . — It has already been remarked that, in 
favorable seasons, the early sown crops are likely to come away very rapidly 
and make heavy, vigorous, rank growth in May and June. Such heady 
growth is exposed to two dangers : — 

1. Lodging in wet weather. 

2. Blighting either from late spring frosts, or by a premature burst 

of hot w^eather in spring. 

Such growth may be arrested by feeding down with sheep. This is a 
decided advantage on light land, or on land which has, for various reasons,., 
not been consolidated sufficiently through adequate tillage operations; but 
on heavy land it may be a positive disadvantage to feed down a crop with, 
sheep. This would happen if the land were wet, ar d more or less boggy 
under these circumstances the sheep would do more harm than good. 
In any case, unless the feeding he done fairly rapidly, little benefit will 
accrue from the process. 

In dealing with large paddocks, difficulty arises in putting on a suffi- 
cient number of sheep to carry out the work in reasonable time,. 
Complications arise where the crop is not uniform, and where the rank 
portions occur in patches. Under such circumstances it becomes necessary 
to M shepherd ” the flock, as, if left to themselves, the sheep will invariably 
graze those portions which do not require feeding off. 

One point must not be overlooked in this connexion, and that is the- 
time such operations may, with safety, be performed. Late feeding down 
is generally decidedly detrimental, and can only be performed with any 
prospect of success when the spring rains are frequent and copious. 

In the drier portions of the State it is a good maxim for the wheat* 
grower, at all times, to plan his work with the expectation of the present 
season being a dry one, and, in the event of such expectation being 
realized, crops r^uiring to be fed off will give best results when fed 
early. In addition to checking the rank growth, judicious feeding-off 
assists the stooling propensities of the plant, and reduces the proportion 
of flag and straw to grain, thereby avoiding the danger of blighting by* 
hot, spring winds: 


[To he continued.) 




A. B. C. 

Without With nitrogen in With nitrogen in 

nitrogen. form of nitrate. form of ammonia. 

highly oxidized nitrogen found in nitrates. The accompanying figure^ 
shows very fairly the action of ammonia and nitrate nitrogen under con- 
ditions where nitrification is impossible. 

The reason why nitrates should be better than ammonium salts as a 
food of plants is somewhat obscure. The first organic compounds formed 
by plants from the absorbed nitrogen are amino-acids and their derivatives. 
As these contain the amidogen radical (NH^) which is closely related to 
ammonia (NH3), one might have expected the ammonium salts to give the 
better result. As the primary amide formation always occurs in the plani: 
cell where oxidizable carbohydrate is present along with’ the absorbed 
nitrogen compound, it may be that nitrate possesses an advantage in that 

* From A Manml of Agricultural Botany, by Prof. Frank, Berlin ; translated by John W. Paterson. 
Edinburgh : Wm. Blackwood and Sons. 


10 May, 1912.] Influence of Soil Moisture upon Nitrification. 275 

THE INFLUENCE OP SOIL MOISTUPtE UPON 
NITRIFICATION. 

By /. I'F. Paterson-^ Ph,D., Experimentalist, and P. R. Scott, 

Chemist for Agriculture. 

Introduction. 

Nitric acid or nitrate contains nitrogen in the highest state of oxidation. 
Ammonia is a compound of nitrogen which has no oxygen. To conven 
ammonia into nitric acid, its nitrogen must be oxidized. This happens in 
fertile soil, and the oxidation is brought about by certain bacteria. The 
process of oxidizing ammonia to nitric acid is termed nitrification. 

Besides nitrogen and oxygen plants require eight other elements in their 
food materials. Each of these must be in the highest state of oxidation 
commonl}- occurring in Nature. Phosphites, sulphites, nitrites, and ferrous 
salts either kill the plant outright, or they give an unsatisfactory return. 
This is also true of ammonia for ordinary crop plants. Ammonia is not 
poisonous in practical amounts, but it gives a much smaller yield than the 
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it contains easily available oxygen which is useful, while at the same time 
it yields NH^ hi the nascent state in the process of its reduction. This, 
however, is merely a suggestion ; whatever the physiological reasons the 
superiority of nitrate to ammonia nitrogen for direct crop production may 
be taken as an established fact. 

It has been indicated that nitrihcatioii is the work of certain soil bac- 
teria. There are two kinds of bacteria and two stages in the change, but 
apparently both have very much the same requirements, save in the nature 
of their nitrogenous food. One kind changes ammonia into nitrite, the 
second changes nitrite into nitrate. The conditions for growth of these 
bacteria are therefore the conditions for nitrification. They require — 

1. The ordinary plant food of crops except iron. 

2. An available base to neutralize the acids produced — carbonate of 

lime being the best. 

3. An ammonium salt — probably the carbonate. 

4. Free aeration of the soil. 

5. Sufficient moisture. 

6 . Darkness. 

7- Temperature between 41 deg. and 130 deg. F., 97 deg. being 
the best. 



FILLING THE BOTTLE. 


If moisture is necessary for nitrification, it follows that conservation of 
soil moisture has a double purpose. The moisture is held in reserve for the- 
use of a future crop, but its presence meanwhile tends to the production of 
nitrates. I'o find how far exactly, and within what limits the presence of 
soil moisture has an effect upon the production of nitrates was the object 
of, these experiments. 

Method of Work. 

The method of investigation was as follows Air -dry soil equal to 300. 
grams dry soil was placed in a bottle of 3 inches diameter, 6 inches high,. 
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neck 1 1 inciieSj and of 500 c.c. capacity. Sufficient tapping was given to 
make the soil compact. A mark was placed on the bottle at’ the soil level, 
the soil was replaced by water to the same mark, and from the weight of 
water required the apparent S.G, of the soil was determined. From this 
and the real S.G. as found by the displacement method, the porosity of 
the soil, and from this the total water-holding capacity was found bv 
calculation. There were two sets of experiments in consecutive periods, 
using about 100 bottles each. In the first experiments -water was added to 
bring the original soil moisture up to 10, 20, 30, 40, 50, 60. and 70 per 
cent, of its total water-holding capacity in different bottles. In the second, 
the steps were 10, 20, 30, 50, 70. and* 90. All the bottles were marked to 
the same volume, and the same vreight of dry soil was used in ever}- 
case. 

Before charging the bottles, tire weighed soil was thoroughly mixed 
with its proper quantity of water in a Wedgewood mortar. One-haif of 
the bottles got water only, the other half got 5 c.c. standard aiimionium 
sulphate solution in their w^ater. After filling, the bottles were placed in a 
dark cupboard in the laboratory, and the temperature of the cupboard was 
read daily at 9 a.m. and 5 p.m. The bottles in the cupboard were corked. 
Twice weekly each bottle was taken out, uncorked, aspirated for 5 seconds 
with the suction pump, corked, and replaced in the locker. 

The method of using closed bottles and aspirating seemed better than 
the method of using open bottles and adding water lost, -which has been 
adopted elsewhere in investigating this subject. In order to judge of the 
two methods, six bottles were left open, and the results compared with 
closed aspirated bottles after a period of twenty-eight days. The follow- 
ing figures were obtained : — 


Table I. 


Origiiiai moisture per 100 of dr}’ soil 

2-67 

5*35 

8’03 

13 '38 

18--3 

24 '08 

Loss from Closed Bottles . . 

i 0-31 

0-31 

0*39 

0 ■ 56 

0-58 

0-68 

Loss from Open Bottles . . 

; 1-7 

i 

4-0 

6*3 ! 

9*5 

1 s-3 ; 

s-s 


With closed bottles the losses were insignificant, while with open bottles 
usually more than one-half of the original moisture was lost. The lost 
water in open bottles cannot be replaced in a satisfactory manner, because 
at the point where the water is added the soil will be much wetter than at 
other points in the soil mass. To demonstrate this, a glass tube of i-inch 
bore was packed with soil to the same degree as in the experiment bottles, 
and to a depth of 10 inches. Water was then added from the top equal 
to 10.70 parts per 100 dry .soil (40 per cent, of it.s Avater-holding capacity). 
At the end of seventeen days the tube was cut into four sections of 2| 
inches and the moisture in each determined. Of the total -water in the 
soil there was found in the top section 35 ; in the second, 31 ; the third, 
24 ; and in the fourth, 10 per cent. With a smaller quantity of water, 
or with a shorter time allowed, the differences would probably have been 
greater than here noted. 

In each experiment the ammonia bottles and the control blanks w^ere 
done in duplicate, and the average results are taken where the figures 
are close, when wider, the average is marked doubtful. This happens in 
two instances with the very wet soils of the second experiments. 
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The Soils. 

The first experiment uses one sample of sandy soil from the Horticul- 
tural School, Burnley. The second experiments employ a medium clay soli 
from the same place in addition. In preparation the air-dry soils were 
put through a 2 mm. sieve. The mechanical analyses of the prepared 
soils were as follow : — 

Table 1 1 . 


— 

Diameter ill millimetres. 

Sandy Soil. 

Clay Soil. 

Fine Gravel 

1-2 

Per cent. 

•10 

Per cent. 

•48 

Coarse Sand 

•5-1 

•97 

1-61 

Medixim Sand 

•25 — *5 

•75 

2-06 

Fine Sand . . . . . . 1 

•1 - -25 

6-76 

11*70 

Very fine Sand 

•05 - -1 .. ! 

74-10 

46-20 

Silt 

•01 - -05 .. 1 

3-29 

5*15 

Fine Silt 

•005 - *01 

2-14 

7*25 

Clay 

*005 and under , . 

8-03 

18*64 

Moisture 


•86 

2*15 

Loss on ignition . . 


3-00 

4-76 


The clay soil contains a higher percentage of the finer particles, and 
inferentially a larger superficial area of soil grains. One would expect 
therefore that an equal quantity of water would be further spread out 
and form a thinner film in the clay than in the sand, and be less available 
for the piirpo.se of nitrification. As will be seen later, this result was ob- 
tained. The higher percentage of water in the clay analysis is con- 
nected with the same cause. 

The chemical analyses of the soils were as follow : — 


Table III. 


■ ■ ■ 

Sandy SoO. 

Clay Soil. 


Per cent. 

Per cent. 

Water . . . . . . . . . . . . 

•86 

2-15 

Loss on ignition (1) 

3-00 

4-76 

Soluble Silica 

•31 

1*40 

Iron and Alumina . . 

2*22 

4-11 

Manganese 

•037 

•03 

Lime 

•19 

•48 

Magnesia . . 

•15 

-27 

Potash (21 

•046 

•134 

Soda 

•123 

*139 

Chlorine . . 

•014 

•008 

Phosphoric Acid (3) 

•032 

•061 

Sulphuric Acid 

•06 

•03 

Carbonic Acid (4) . . . . ... . . ■ 

•032 

•12 

Insoluble .Residue . . 

92-96 

86-29 

(1) Containing — Nitrate Nitrogen 

•00094 

•000868 

Ammonia Nitrogen . . 

•00182 

■002460 

Organic Nitrogen 

-09224 

*116672 

Total Nitrogen 

■095 

•120 

(2) Containing available KgO 

•0353 

•0847 

(3) Containing' available PgOg 

•0218 

•0179 

(4) Equal Carbonate of lime 

•073 

•273 
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In the chemical analysis the larger percentage of lime, and particoiariv 
of carbonic acid, in the clay is notable as representing available base. The 
sandy soil with .032 carbonic acid falls below the minimum requirements.* 
and is apparently deficient in available lime — a point which wilfbe referred 
to later on. 

Analytical Methods. 

Before going on to the results, the analytical methods must be briefly 
described. 

Mmsture . — At the close of the experiments, the soil in the battles was 
mixed, and 25 grams dried at 212 deg. F. for five hours in a tarred dish. 

Nitrate Nitrogen . — Fifty grams of the mixed moist soil from the bottles 
was transferred to a small bag of nainsook, and 250 c.c. of a solution con- 
taining 5.36 c.c. sat. potash alum + .64 c.c. formalin was poured over the 
soil in the bag placed in a mortar. After kneading for 2 min. as much of 
the solution as possible was transferred to a Mason jar, and left over 



RE.VDING THE RESULTS. 


night to settle. Fifty c.c. 's of the clear solution was evaporated to dryness 
on the wmter bath, cooled, and 20-30 drops disuiphonic acid (Gill) added, 
stirred, and left ten minutes. There was then added 15 c.c. distilled water, 
|X>tash till alkaline, the solution was filtered if necessary, and made up 
to 50 c.c.^s. This solution was read in the colorimeter against standard 
nitrate of potash. Allowance was made for the water in the moist soil. 
All solutions and salts used were tested for nitrate, and care was taken in 
washing the bags, and preparing nitrate-free water. Chlorides were elimi- 
nated with a measured quantity of saturated silver .sulphate. The 
analytical work was carried out by Mr. W. C. Robertson, chief deputy 
chemist. 

Results of the First Experiments. 

Table IV. gives the progress of nitrification in sandy soil, with different 
degrees of moisture. Ammonia nitrogen added —.021 21 gram per 300 
grams soil = 70.7 parts per million. Length of incubation period — 
27 days. Mean temperature, 66 deg. F. 

* In Minnesota soils. Snyder repanis *1 per cent, combined carbonic acid as tbe minfmnia from wbit-li 
good results can be got ; Hall at Rothamsted adopts a similar view. 
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Table IV. 


Water in Soil as — 

Xitrate Nitrogen per 1,000,000 Parts Dry Soil. 

Percentage of 
added Ammonia 
Nitrified. 

Percentage of 
Saturation. 

Percentage of 
Dry Soil. 

Control 

Blanks. 

Ammonia 

Bottles. 

Excess with 
Ammonia. 

10 

2*67 

4*76 

4*86 

'10 

*141 

20 i 

5*35 

7*51 

14*24 1 

6*73 

9*52 

30 1 

8-03 

10*08 

41*68 

31-60 

44*69 

40 

10*70 

10-60 

32-41 

41*81 

59*14 

50 

13*38 

11-64 

59-97 

48*33 

68*36 

60 

16*05 

12-89 

57-64 

44*75 

63*29 

70 

18*73 

13-02 

59-08 

46*06 

65*15 


Between 40 and 70 per cent, of the water-holding capacity, rate of 
nitrification did not vary in any important degree. At the various steps 
beiow' 40, there was a notable falling a, way; 10 per cent, practically 
stopped nitrification, and at 20 the rate was only one-seventh of the best 
case. Another duplicate set of bottles set up at the same time, but 
analysed one week earlier, showed results on a lower plane for each degree 
of moistness, but placed them in the same order of merit. 


Results of the Second Experiments. 

Here two classes of soil were used — the one a fresh sample from^ the 
same spot as in the lirst experiments, the other a medium* clay. The water 
added to the sandy soil formed as before a percentage of its saturation capa- 
city ; the clay soil was brought up to the same content of water without 
reference to its water-holding capacity. Ammonia added—o.i gram per 
300 grams 8011 = 333.33 parts per million. Length of incubation period, 
42 days. Mean temperature taken from bi-daily readings, 68.5 deg. F. 

Table V. 

(a) Sandy Soil. 


Water in Soil as—* 

Nitrate Nitrogen per 1.000,000 Parts Drv Soil. 







Percentage of 






added Ammonia 

Percentage of 

Per;-‘:-ntage of 

Control 

Ammonia 

Excess with 

Nitrified. 

Saturation. 

Dry Soil. 

Blanks. 

Bottles. 

Ammonia. 


10 

2-67 

8*33 

10*03 

1*70 

•51 

20 

5*35 

16*30 

60-12 

43*82 

13*15 

30 

8-03 

19*25 

82-79 

63*54 

19*06 

50 

13-38 

•21*71 

110*35 

88*64 

26*59 

70 

18-73 

19*18 

117*65 

98*47 

29 *55 

90 i 

1 

24-08 

9*11(?) 

27*68 

18*57 (?) 

5*57i(?) 


_ The results here agree with those of Table III., and indicate that for 
this soil there is a long range in the medium degrees of nioistness which 
are about equally favorable for nitrification. This sandy soil contained .86 
per cent, moisture (see analyses) in the air-drv condition:; when exposed 
in a thin layer for four days in a saturated atmosphere at the temperature 



10 May,, 1912,] Inpuence of Soil Moisture ufou Xiirificatiou. 


281 


Df the ia.boratory, it held 2.35 per cent, of moisture. As seen from the 
top ^ line in both tables, neither of these amounts is sufficient to maintain 
nitrification. In the 90 per cent, of saturation introduced in the second 
experiments, the result was poor owing probably to the water excluding air 
from the pores of the soil. If, as would appear, the best degree of 
saturation for this soil runs from 40 to 70 per cent., the figures indicate that, 
beyond those limits, increasing wetness acts more sharply than increasing 
dryness. 

Table VI. gives the results on the clay soil. 

Table YL 


Water 

as Percentage oi 
Dry Soil. 

Nitrate Nitrogen per 1,000,000 Parts Dry Soil. | 

Percentage of 
added Ammonia 
Nitrified. 

Control 

Blanks. 

Ammonia 

Bottles. 

Excess with 
Ammonia. 

2-67 

9*00 

10*55 

i ’55 

*40 

5 ' 35 

13*65 

14*52 

*87 

•26 

8*03 

24*23 

198*80 

174-57 

52*37 

13*38 

34 * 65 

277*80 

243-15 

72*96 

18*73 j 

38*50 

340*50 

302*00 

90*61 

24-08 1 

1*78 (;>) 

1 262*60 

1 

260*82 (?) 

78*26 (?) 


Referring to their mechanical analyses, and the water content of the 
two varieties of soil, it was apparent that clay holds its water more firmly 
than tile sand. The effect of this is now seen upon the nitrifying action, 
because while with sand it was the driest series only which remained 
stationary, with clay the second driest also failed to act. With sand, 5.35 
per cent, of water induced nitrification although slowly, with clay it had no 
effect. With sufficient moisture, nitrification proceeded- rapidly in the clay, 
and the water optimum is apparently higher with day than sand. This is 
no doubt owing to its greater absorptive power, and in connexion with this 
it is further noticeable that the largest supply of water (24,08 per cent.) 
which gave a very poor result with sand gave a high return with the day 
soil. 

On comparing the last columns of tables V and VI. it will be ob- 
served that nitrification was altogether more active in the day than the 
sand. Ill the best case of the former just over 90 per cent, of the total 
nitrogen was nitrified. This result closely agrees with Professor Wagner's* 
investigations into the comparative effects of nitrate of soda and sulphate 
of ammonia, when applied as manures. Referring to the chemical analyses 
above, it w'as noticed that the clay soil probably contained sufficient avail- 
able base, wiiile the sand- was deficient in lime — as are a large number of 
Victorian soils. It is not clear that this deficiency has affected in kind the 
action of soil moisture in promoting nitrification, although in the sandy soil 
it has probably affected it in degree. Lime, ho\veyer, lies outside the scope 
of the presenf experiments— their abject was rather to obtain experimental 
data on the relation of moisture to nitrification in two types of Victorian 
soils as they came to hand. 

The effect upon nitrification of lime and other substances added to the 
soil will be investigated in a future set of experiments. 


* Die Stickstoffdiingung der landw. Kiilturpflanzen, by Prof. Dr. Paul Wagner. Berlin, Paul Parej*. 
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Summary. 

1. Nitrilication is inacti^’e in these snails while they still contain about' 
three times more moisture than in their average air-dry condition. 

2. At the lower Imits of moisture less water starts nitrification in sand 
than in the clay. 

3. At the higher limits of moisture less water stops nitrification in sand 
ihan in the clay. 

4. While the optimum amount of water probably varies for each soib 
and is higher for clay, still for both soils it lies within the range of four- 
teen to eighteen parts per 100 of dry soil. 

5. A rise above the optimum amount of water is more harmful than an 
equal fall below it. 

6. If the summer working of fallow land helps to retain water in the- 
surface soil, this water may have a. powerful influence upon the produc- 
tion of nitrates for the next crop. 

7. A growing crop may reduce the nitrate supply for the next crop in 
two ways — it mav use up all the nitrates actually present, and it may so • 
dry the land that nitrification in the interval between crops is reduced to a 
minimum. 

8. The moisture requirements for nitrification suggest that in dry 
seasons a single flooding of fallow land might be followed by good results. 


THE PORT OF HULL AS A DISTRIBUTING CENTRE 
FOR AUSTRALIAN PRODUCE. 

By Austin Wilson. Special Trade Conrmissioner, Port of Hull, England.. 

The object of my visit to Australia is to supplement the efforts of our- 
agent, Mr, E. Bechervaise, of Geelong, in endeavouring to arouse interest . 
ill the Port of Hull, and to bring before the notice of growers and shippers ~ 
of Australian produce the special advantages, which this port offers in 
the way of facilities, for reaching the British consumers in the densely 
populated northern and midland counties of England. History records 
that in the year 1296 King Edward I. granted Hull its first charter ; and - 
the city was named Kingston (or Kingstown)- upon- Hull. In all legal 
and official documents it still bears this name, although in general use it 
has been shortened to Hull. Modern Hull is the largest port on the north- 
east coast of England, and is situated on the north bank of the Humber 
estuary. This estuary is formed by the confluence of the Rivers Ouse,. 
Trent, Aire and Calder, and Hull, and has a wide and deep channel leading ; 
directly to the sea. Outside the Alexandra Docks there is 40 feet of water 
at low tide in the channeb and the port is therefore accessible to large 
steamers at any time. 

The decks cover a river frontage of about 6 or 7 miles and are up-to-date - 
and well equipped At present a new dock and deep-water quay, both 
of which will be available this year, are being built. The new dock when 
fully completed will be the largest commercial dock in the world, having 
a water area of 85 acres, and will be equipped with all the best modem 
appliances for dealing with ships and their cargoes. At the deep-water 
quay, steamers will be able to come alongside at any state of the tide to - 
discharge or load. Coaling appliances capable of delivering 600 tons per - 
hour are already installed on this quay and are in daily use. 
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Hull is served by five railway companies, and has in consequence a fast 
service of ^trains to all parts of the cotintry. As an instance perishable 
traffic leaving Hull 6.30 p.m. arrives in London 2.30 a.m. next morning 
(200 miles). In addition to the railwav services there is an unrivalled 
■system of navigable rivers and canals radiating north, south, and west of 
Hull which cerve over i-6th of the total area of England. 

All river craft have the privilege (secured to them by Act of Parlia- 
ment) of using the docks free of dues, and they compete very strongly with 
tlie railway companies for the carriage of g^aods to and from inland towns. 
In consequence of this competition the railway rates from Hull are on a 
lower basis than from any other United Kingdom port. Rates of con- 
veyance, &c., consequently as cheap or cheaper than from any other po^rt, 
.serx-e a district carrying a population of betxveen ten and twelve million 
people, or more than quarter of the total British population. 

Hull is well placed as -regards coal. It has access by rail to over 
j8o collieries, and during 1910 nearlv 7,000,000 tons coal came into Hull 
by rail and river chiefly for export abroad. The South Yorkshire Coal- 
field is proven nearer to the sea each year, and new pits are being sunk 
from time to time. It is estimated that within ten years from now over 
.20,000 tons of coal will be raised per day in excess of xvhat is being raised 
now, and over 100,000 more people will be congregated in consequence of 
these developments. With the geographical position of the port and 
inland transit facilities, and the vast and increasing population wliich it 
serves, it is contended that Hull is an ideal distributing centre for Aus- 
tralian produce and well worth v of the serious attention of producers and 
shippers. Australia has hitherto sent the bulk of its refrigerated produce 
to London which is generalK- acknowledged tO' be the dearest port in Great 
Britain. The dues and charges on goods landed there form a serious 
handicap when in competition with similar produce reaching the British 
consumers through cheaper channels, and as an instance of that Hull can 
deliver meat and apples ex ship Hull to London markets at practically 
the same cost as from ex ship London docks. A shipper of produce there- 
fore who uses Hull as a distributing centre can serve London as cheaply as 
his competitors and at the same time he has the benefit of the northern 
markets. 

In sending apples to London a grower finds usually the London 
expenses amount to about is. 3d. per case. If a northern wholesaler buys 
at Covent Garden, he has to pay cost of transit from London and delivery 
to retail shops, and also to allow for his oxvn profit on the transaction. If 
he pays a high price for the apples, his retailers only hax’e a limited 
sale, while if he buys the apples at a low price, the grower suffers. Both 
conditions are unsatisfactory as it is to the interest of the grower to sell 
as much produce as possible at remunerative prices. Up to recent times 
London has been able to absorb all that has been sent, and maintain 
uniform prices, but this market, like all others, has its limits, and for some 
time past it has been frequently glutted and an increasing proportion of 
the produce has had to be sold to buyers away from London. In these 
instances the grower not only gets poor prices from the London buyers, 
but he has to bear the cost of transport from London on the produce 
which is sent north, as buyers when bidding always bear in mind the 
expenses they will incur in getting produce to the ultimate destination. 
The cost cf handling, cataloguing, and selling apples by public auction at 
Hull does not exceed 6d. per case as against is. 2d. to is. 3d. in 
London. 

In the case of butter the freight to London can be reckoned at 4s. 
per cwt., cost of transit to Tooley-street is. per cwt. , and London 
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commissions at 3 per cent., say, 3s. per cwt., making altogether 8s. per cwt., 
without reckoning insurance and other expenses, which will probably bring 
the cost up to I os. per cwt. If a northern wholesaler buys from London, 
the rail transit will cost at least 2s. per cwt. His profit and cost of retail 
distribution will be about 5s.. per cwt., making altogether 17s. per cwt. 
Danish butter can be delivered from Copenhagen via Hull to Leeds for 
2s. per cwt. against 17s. for i\.ustralian butter, and the producer must 
bear this difference. If the butter for northern towns was sent to Hull 
for distribution, about 6s. per cwt. would be saved which is now needlessly 
paid away. There is a large and densely populated area served by the 
port of Hull which is at present being neglected by Australia, and we con- 
sider it is worthy of consideration. 

In regard to meat sent tO' London, it is well known to many that the 
system of handling there is far from perfect. The meat is landed to quay 
and harrowed round to lighters which convey it to cold stores. These cold 
stores are 20 miles from the Royal Albert and Victoria Docks, and 
27 miles from Tilbury, and w-hen the meat arrives at the cold stores it is 
frozen up again. If sold to a northern, buyer it is carted through the 
London streets to a railway station, loaded into insulated cars and for- 
warded to its destination ^yhere it is usually carted to a cold store before 
being distributed to retail shops. This means that the meat is handled 
excessively and usually frozen twice before reaching the northern retailer, 
besides incurring unnecessary charges. In Hull steamers can berth along- 
side the cold stores and sling the meat direct from their holds to the stores. 
Insulated cars load alongside and convey the meat quickly, cheaply, and 
what is extremely important, with a minimum of handling to the towns in 
the area which are served by Hull. Another most important point is that 
although Australian produce ranks amongst the finest in the world, it very 
large!}- loses its identity before reaching the British consumer. The time 
has surely come when Australian produce should make a name for itself. 
The quality is all right and the price, but the method of marketing at 
present does not give it a fair showy 

Most of the emigrants come from provincial centres in Great Britain. 
They leave friends and relations behind who receive letters regularly, 
describing the splendid quality of the produce, and it is only reasonable 
to presume that there is a good chance of building up a large and growing 
trade amongst these people if they are catered for. It is claimed justly 
that people at home have vague ideas respecting the extent and general 
features of Australia, but I think the people in the provinces mav legiti- 
mately claim that Australians have so far looked upon London as England 
so to speak in the marketing of produce. 

There are 30,000,000 people outside the London distributing area wLo 
can be reached through the out ports at a lower cost than via London, and 
Hull iDeing- the third port in importance in Great Britain serves a, larger 
population than any other out port. So long as it is endeavoured to serve 
this area via London the cost of this expensive and roundabout method of 
distribution must come out of the growers' pockets. Competitors from 
Canada, North and South America, Russia, Denmark are sending their 
produce to the British consumers through the cheapest channels. Australia 
is already sufficiently handicapped by its distance from Great Britain 
and European markets, without still further handicapping itself bv un- 
necessary transport and handling charges. At the rate the countrv is 
progressing it w-ill be more and more dependent on the oversea markets- 
each year,^ and if the progression continues on pre.sent lines the London 
markets will be glutted more and more frequently. In its own interests 
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it is high time the importance of the British out ports was realized, and I 
have shown that the Port of Hull is a proper and suitable port for the 
distributing of Australian produce. Any grower or shipper of produce 



Showing method of discharging meat, ex steamer, Alexandra Docks, Hull. The 
meat is slung direct from hold to the cold store, alongside which the steamer is 
berthed. 



This shows the same meat being landed and transferred to the store. The sorting 
of the meat is done in the store, and not on the quay, as in London, Refrigerated 
cars load the meat direct from the store and convey it to inland towns with a minimuiB 
of handling. 

desiring information at any time regarding Hull can obtain .same on appli- 
cation to Mr. E. Bechervaise, 17 Malop-street, Geelong, 
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GENERAL NOTES. 

By ]. TF. P. 

ERAOICATiOi OF BRACKED— 

From time to time various methods have been adopted for the perma- 
nent removal of bracken such as the use of spiked rollers or the appli- 
cation of manures to encourage other herbage, but apparently the old- 
fashioned method of repeated cuttings is the most effective yet tried. In 
this connexion the recent experience on a large estate in England is 
described in the Mark Lane Express of 19th June. When the bracken was 
cut down continually its growth became less vigorous each year. Clean 
cutting with a scythe or hook was the most effective, and care should be 
taken to cut below the lowest leaves which if left will go on seeding. 
Cutting should begin early in the year, and the more the growth of the 
plant is stimulated by the process the quicker will be its ultimate exhaus- 
tion. Burning and chain harrowing only encourage the evil by manuring 
and otherwise improving conditions favorable to the growth of the plant. 

STRENGTH m WHEAT— ' 

Much of the wheat exported from India is lacking in strength, and 
except for its remarkable dryness has little to recommend it to the miller. 
For some years the Indian Agricultural Research Institute at Pusa has 
been collecting stock, both by selection and breeding new varieties, with 
a view to providing a higher class wheat for export. From Bulletin 22 
recently issued the efforts seem to have met with success. Wheats have 
been produced which in the climate of Western Bengal give not only a 
much higher yield than the native wheats, but also are characterized by 
great strength, and are therefore likely to command a higher price in the 
home markets. Commenting on the successful issue of the experiments the 
Journal of the Board of Agriculture (London) observes: — ''The work at 
Pusa confirms what has been established at Cambridge — that it is possible, 
by the scientific methods of breeding associated with the name of Mendel, 
to combine high quality with good yield. The results obtained last year 
with Burgoyne^s Fife — a new Cambridge wheat — shows that it gives a 
grain equalling the Canadian in milling quality combined with the cropping 
capacity of the best British wheats.^’ There is a considerable field here for 
the Australian wheat grower. 

AGRiClliTyRAL ifVIPORTS OF THE UNITED KINGDOM— 

The value of the principal articles of food imported into the United 
Kingdom in 1911 was ^^190, 7 12,000. Of this vast total 40 per cent, 
represented value of grain and flour, 24 per cent, live and dead meat, 19 
per cent, dairy produce, and 4 per cent eggs. The leading sources of 
wheat were India (20,161,518 cwts.), Russia (18,106,100), Argentina 
(14,748,600), Canada (14,373,000), Australia (13,910,720), and United 
States (12,939,229), Of beef less than one-fourth came as live cattle, the 
great bulk being chilled and frozen beef (7,362,434 cwts.), and of this 
Argentina contributed 83 per cent. Live sheep were unimportant, frozen 
mutton being the principal source of supply. Of this 93 per cent, came 
from three countries, New Zealand sending 1,981,467 cwts., Argentina 
1,782,066, and Australia 1,291,696. Rabbits were imported as fresh 
rabbits (57,808 cwts.) chiefly from Belgium, and as frozen rabbits from 
Australia (394,155) and New Zealand (73,703)- The value per cwt. of 
these frozen rabbits was, however, only about one-third of the value per 
cwt. of the fresh Continental supply. Of bacon consignments (4,868,738 
cwts.), Denmark sent 44 per cent., United States 37, and Canada 13 per 
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cent. The chief imports of butter (4,302,956 cwts.) were from Denmark 
40 per cent.^, Australia 20 per cent., Russia 15 per cent., Sweden 8 per 
cent., New Zealand 6 per cent., France 4 per cent., Holland 2 per cent. 
Of cheese (2,348,322 cwts.) supplies were drawn chiefly from Canada, 63 
per cent., and New Zealand. Russia was a large exporter of eggs. Turn- 
mg to Avool imports (795,1091,310 lbs.), Australia sent 41 per cent.. New 
Zealand 22 per cent., South Africa 13 per cent., and India 7 per cent. 
From the above it is apparent that Australia as exporter to the United 
Kingdom stands first in the matter of wool and rabbits, second in butter, 
and in mutton third, Avhile for wheat it has the fifth place. 

HOURS FOR llLKiPIG— 

It is the common practice to milk cows twice a day, but in the evening 
the milk will usually be richer In butter-fat than it is in the morning. 
Milk has a tendency to lose fat Avhen it remains long in the coav’s udder, 
and as there is usually a longer interval before the morning milking this 
causes the morning milk to be poorer in fat. Did tAA'eh’e hours elapse be- 
tAA’een each milking this result AAmuld not be found j indeed, the morning 
milk might be slightly richer oAving to the greater restfulness of the animals 
OA'er-night. Regarding the influence of times of milking upon the per- 
centage of fat some useful facts are publi.shed by Professor S. H. Collins, 
of Durham University, England,. When the intervals between milking 
were twelve hours, e,g., cows milked at 6 a.m. and 6 p.m., the morning 
milk contained 0.18 per cent, more fat than the evening milk on the 
average of 22 tests. When, hoAveA'er, the intervals AA*ere thirteen and eleA^en 
hours by milking at 6 a.m. and 5 p.m. the results Avere the other Avay, and 
the evening milk Avas then richer in fat than the morning milk by 0.33 per 
cent, on the average of 192 tests. With intervals of about fourteen and 
ten hours (6 a.m. and 4 p.m.) the excess in the evening milk Avas 0.70 per 
cent, on the average of 18 tests. With greater irregularity in the intervals 
the differences became still greater, and when the coavs AA-ere milked at 
6 a.m. and 3.30 p.m. the eA^ening milk contained more fat than the morn- 
ing by X.09 per cent, on the aA^erage of 391 tests. As milk usually con- 
tains about 4 per cent, of fat (Official Standard — 3.5) a difference of 
1.09 per cent, represents about one-quarter of the total fat in the milk. 
The other milk-solids are not affected by irregular milking, just the fat. 
From tAvo milkings therefore the best results are obtained by milking as 
nearly as practicable at equal intervals of tAveh’e hours. 

PiQ-rEEOING— 

Pig-feeding experiments Avith sweet and sour skim milk Avere conducted 
at the Daily Institute, at Proskau, by J. Klein {Milckw. Zentbl.^ 6 (1910), 
No. 5, pp. 215-222). — TAvelve pigs, three months of age, were divided 
into two groups and fed for tweKe Aveeks a basal ration of ground barley 
and potato flakes to Avhich fish meal was also added during the latter half 
of the period. Group i received an average of 5.5 kg. of SAveet milk 
per head as a supplementary ration and made an average daily gain per 
head of 0.661 kg. and dressed 81 per cent, of the live weight. Group 
2, Avhich received 5.5 kg. of sour milk per head per day, made a corres- 
ponding gain of 0.655 kg. and dressed 80.65 per cent. This result 
agreed Avith that of previous experiments. 

There seemed to 'be no advantage in souring the milk as there was 
a slight loss of sugar, though it was thought that sour milk had a slight 
dietetic effect Avhich offsets the loss of sugar. There was no noticeable 
difference in the chemical composition of the flesh. — Experiment Station 
Record. 
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CERTIFICATION OF STALLIONS. 

FIFTH ANNUAL REPORT— (SEASON 1911-12). 

Bv ir. *i. .V. Robcrfsoji, B.V.Sc. 

The Stallion Parades arranged for during the season just completed, 
marking the fifth in which the scheme for the Examination and Certification 
of Stallions has been in operation, were carried to a successful issue by the 
veterinary officers engaged in the work. As in previous years, the major 
portion of such, work was performed by four members of the staff — the 
object of limiting the examining staff in this manner being an endeavour 
to attain, to the utmost, uniformity in the examination. A perusal of the 
table showing the work of the individual officers would, at first sight, tend 
to indicate that this uniformity had not been obtained ; but a more careful 
analysis shows that the \'ariation which exists is due to a difference in the 
nunffier of stallions rejected fox type, and this number stands in inverse 
proportion to the progressiveness of the districts visited ; for example, in 
the more progressix'e centres the unsound sire has been forced to make way 
for the sound and the animal of lower type for that of a higher ; whilst 
the more backward portions of the State ha\’e a larger percentage of horses 
which are below a reasonable standard; and so an officer attending the 
majority of such centres will reject a higher percentage. 

The work of the officers during the season under review is shown in 
the following table : — 

Officers' Examinations of Stallions, Season 1911-12. ^ 


Officers. 

No. 

No. 

No. 

Percenta'^'e 

Exaniined, 

Certificated. 

Rejected. 

Rejected. 

Mr. K. A. Kendall, B.V. vSc. .. 


247 

58 

1901 

Mr. R. G, Griffin, M.R.C.V.S. 

‘i52 

•2U1 

51 

20*23 

Mr. G. S. Bruce, F.R.C.V.S ... 

243 

169 

74 

30*45 

Mr.' R. N. Johnstone, L.V.Se. 

165 

327 

38 

23*03 

Mr. W. J. Cother, G.M.V.C. .. 

... 1 10 

10 i 

1 




975 

' 754 

221 


Appeal Boards 

^ -4 

4 



Grand Total ... 

979 

758 

221 

22*57 


Of the 130 parades held, 97 were carried out under the auspices of various 
agricultural societies; and it is pleasing to note that in the majority of 
cases secretaries rendered all the assistance in their power, and helped to 
lighten the duties of the examining officer by adhering to the official time- 
table, and making suitable arrangements for presenting all stallions sub- 
mitted for examination. 

The total number of stallions examined by members of our own staff 
is shown in the table of analysis given at a later stage of this report to 
be 979 to this must be added 91 for which certificates were ti*ansf erred, 
making a total of 1,070 certificated in this State. 

The season stands out prominently as one of great activity in the 
draught horse industry as evidenced by^ the increase in the importations 
from New Zealand and the United Kingdom, the figures for the last two 
seasons being as under : — 


Stallions imported to Victoria. 


Year. 

From New Zealand. 

From Great Britain. 

1910 . . 

207 

13 

1911 .. 

254 

53 . 
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Examination and Rejection. 

Ihe 979 stallions examined were dealt with as is shown in the follow- 
ing table : — 


Analysis of Defects of Rejects, Season 1911 - 12 . 


— 

Dbauohts. 

Lights. 

■ 

Pomes. 

XOTAIS. 

No. 

Examined 

iv .>2 

No. 

Certifi- 

cated. 

Sfd 

No. 

Examined. 

1(5,5 

Sl; eS; 

1*21 1*2*2 &3 

No. i 

Examined. 


No. 

Pe cent. 

No. 

Per cent. ■ 

No. 

' Per cent. 

No. 

Per cent. 

rjisoundness. 

Rejected. 

Rejected, 

Rejected, 

Rejected, 

^.ejected 

Rejected 

Rejected 

Rejected. 


138 

19*94 

14 

•26*(;« 

39 

3l*9(! 

221 

22-57 

Sidehone ... 

5S 

8*38 





58 

5*92 

Ringbone . . . 

u 

2*02 


1-21 



16 

1*63 

Spavin (Bone) 

3 

‘43 

0 : 

3i>6 

3 

2 '45 

12 

D22 

Bog 

3 ' 

•43 

1 ; 

•6 



4 

■4 

Curb ; 

4 


4 

2-42 

2 

1-63 

10 

1*02 

Roaring ; 



? 






Shivering . , . 

0 

1 ”*2S ■ 





2 

*2 

Kasai Disea, se ; 


1 







Total luisoiincl 

84 

1213 

13 

7*87 . 

5 

4-09 

102 

10*42 

Disapproved | 

54 

7-8 : 

31 1 

lS-78 

34 

27*86 

119 

12*15 

‘Total rejected 

138 

19*94 

44 ! 

26 *6(1 

39 

31-96 

CM 

22*57 


It will be seen that 221, or 22.57 cent., were rejected. This is a de- 
crease of 4.12 per cent, as between the number refused certificates last year 
which ill turn was a 3 per cent, decrease over that of the previous season. 
Comparing last season’s work with that of 1910-11 it is seen that the per- 
centage of draught horses rejected has fallen from 28.58 per cent, to 19.94. 
This great reduction is due entirelv to the diminished number of unsound 
ones met with, the number refused as being below standard lieing prac- 
ticallv the same, viz., 7.01 per cent, in 1910-11 and 7.8 per cent, in 
1911-12. ^ Analysing the reasons for rejection still further it is found that 
sideboiie is the diminishing factor, for wdiereas 19 per cent, of draught 
horses were rejected in 1 910-11 only 8.38 per cent, were rejected on this 
account in 1911-12 — a difference of 10.62 per cent. Light horses show an 
increase of 2,05 per cent, in the number rejected and this is seen to be due 
to' a decrease of 2.61 per cent, in respect of unsoundness and an increase 
of 4.70 per cent, in respect of type. Ponies show a similar state of affairs ; 
in the number rejected there is an increase of 10.87 per cent., being due 
to a decrease of 1.38 in regard to iinsoundness and an increase of 
12.34 per cent, in regard to type. It would be premature at present to 
claim from these figures a general decrease of unsoundness in our stallions, 
but it may be regarded as an indication of the trend towards the goal 
which is sought. During the season 287 stallions which had been pre- 
viously certificated "were presented for re-examination They were dealt 
with as follows : — 



Summary of Five Years’ Y^ork, 1967-1912. 


:90 


Journal of Agriculture, Victoria . 


[10 MaYj 1912, 






■pa|T30^i)J33 



•pautiii'i?xg[ 

»a ^ « »rs i 

C SR c; -4< «? 

OC !?! r-i ^ 


(Jl CO »0 so SS ; 1 01 CO ' X i r-i 1 X M ! 

XOSt- SCifijC5| If5lf5jc:| lOCilO BXCR 

■50 X Cl . 1 1-1 j CO 05 ( X ( r-l r- X Cl C5 1 

Cl to 51 1 W ! Cl i CO i 01 Cl r-t iH 1 

\ m ' % 

i B . ^ 

&3 t: 

i => ' 

i ,5 i fg 

Unsound 90 
Disapproved 06 

13‘2 

Unsound 137 
Disapproved 23 

160 

Unsound 90 
Disapproved 39 

1 35 

Unsound 117 
Disapproved 38 

155 

Unsound 84 

Disapproved 54 

138 


rH r-t ■ ifi t- - T^l 

r- 'Tit i>. X in i 

s-J «c 51 cc m ! 

•pauiiTiBxa 

o ^ S '3^' ffl ‘ 

m -+ irj § 

i 5? 

i g' 

cc. o s ^ ' 

l, ! i ! 1 

t ® 2 T-l 

CP S Ci 05 

rH r- tH r-4 



10 May, 1912 .] 


Certification of StalUons. 


291 


Horses Submitted for Renewal of Certificate, Season 1911-12. 

Four years old. J Five years old. 


Passed, i 

Rejected. 

Per cent. ; 

Total 

Passed. 

Rejected, 

1 Per cent. 

Total. 

123 

17 

12-14 1 

140 

123 

24 

‘ 16*32 : 

147 


The summary, on page 290, of the five years' work will show the total 
number of animals examined and the action taken. The detailed analysis 
of the reasons for rejection have been given in previous reports, and may 
be found in full in Bulletin Xo. 3c. 

English Examinations. 

Considerable zest was given to the breeding of draught horses last 
season by the great increase in importations from Great Britain, a 
total of 53 stallions composed of 39 Shires and 14 Clydesdales being 
introduced as against nine Shires and four Clydesdales the previous year. 
Importers realizing the necessity of introducing only sound animals were 
careful to obtain certificates in England that would be accepted here. 
They experienced some trouble however in doing this in respect of Scottish 
horses • and it was not until late in the year that the Glasgow Agricultural 
Society, realizing the difficulties which faced both breeders and shippers, 
took the matter in hand and appointed four veterinary officers to examine 
on their behalf horses for export to Victoria. So that for the coming season 
there should be little difficulty encountered. 

Transferred Certificates. 

The number of stallions examined in Great Britain, X’ew Zealand, and 
other States of the Commonwealth for which certificates were transferred 
by this Department totalled 91, 44 being from New Zealand, 42 from' 
Great Britain, and 5 from New South Wales. 

In respect of the certificates issued in these countries some little con- 
fusion has existed in the mind of holders thereof, to the extent that they 
have presented them at shows, &:c., and have been surprised that they were 
not accepted. These certificates are issued as a guarantee that a Victorian 
one covering a similar period for which a certificate would be issued if the 
examination were carried out by a Victorian officer, will be issued without 
further examination. Until however they are so transferred for. a Victorian 
certificate or endorsed by the Chief Veterinary Officer of this State as 
recognised for Victorian Shows,’' they cannot be regarded officially. 
Importers or buyers would therefore be wise in effecting a transfer as soon 
as convenient after entering Victoria. More care is also necessary on the 
part of buyers in noting the date upon which a certificate expires. This 
applies more particularly to New Zealand certificates which, if issued 
prior to April the ist in any year, are only transferable for a Victorian 
certificate expiring on the ensuing 30th June, whereas New Zealand cer- 
tificates issued after that date are exchanged for the Victorian one termin- 
able the 30th June 12 months. In respect of certificates obtained in 
the United Kingdom, if such are obtained prior to January ist, they are 
considered as certificates for the current season, while examinations con- 
ducted on or after January ist are transferred as for a certificate for the 
subsequent season. These months of grace are allowed to enable stallions- 
to be got ready in Victoria for the season's sales, &c. , opening in July. 
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Alterations to Regulations. 

As a result of experience gained in the five seasons during which 
examinations have been conducted it has been found that some alteration of 
the regulations can be made. Perusal of the regulations issued with this 
report will reveal the following principal alterations and additions : — 

(1) In respect of stallions refused a certificate as being below 

standard — Part IL of the Regulations, Clause (3) has been 
added w^hich for the future wdll allow a three or four year 
old stallion refused a certificate under this heading to be re- 
presented the following year for examination, unless the 
owner in the meantime avails himself of the appeal con- 
ditions, when the opinion of the Board shall be considered 
final. Any five-year-old stallion however rejected by a 
veterinary officer under this heading will not be eligible for 
re-examination except as provided for by the appeal con- 
ditions. 

(2) With regard to the notification of reasons for rejection a new 

Clause (3) has been added to Part III. providing for an 
official notification being sent to owmers of rejected stallions 
intimating the fact of such rejection and the reasons for the 
same. This will further an owner’s opportunity of appealing 
against the decision within the stipulated period of 30 days. 
Clause (8) has also been added to this section of the regu- 
lations which may be regarded as a machinery section and 
refers to the dates upon which, certificates will be issued. 

Appeals. 

During the season six appeals were lodged — four being on the question 
of unsoundness and two in respect of type, breed and conformation. Two 
of the former were successful and both of the latter. 

List of Certified Stallions. 

The list of certificated stallions issued with this report is one of horses 
which were examined in the past season only. Those which have received 
life certificates must be added to the list published in Bulletin Mo. 30, 
whilst the list of terminable certificates published in that Bulletin is now 
obsolete and need not be further considered, wdiilst in its place must be read 
the list of terminable certificates issued herewdth. Secretaries of agricultural 
societies are specially requested to make themselves familiar wdth this prin- 
ciple, which it is intended shall be follow^ed for the future. In order to 
make this list as complete as possible it is specially requested that holders 
of certificates become familiar with the notice on the back thereof and 
report to the Department the death of any stallon in order that the name 
may be removed. 
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REGULATIONS 

Governing the Examination of Stallions for the Government 
Certificate of Soundness and Approval. 

L — Examination Parades. 

(1) Societies within whose district an Inspection Parade is appointed 
are required to provide a suitable place for the examinations to be con- 
ducted, and to suitably and reasonably advertise the holding of the parade 
on receipt of notice from the Department of the fixture. The secretary or 
some member of the committee of the society is required to be in attendance 
at the appointed time to assist the examining officer in the arrangements for 
the inspection. 

(2) The Parades will be conducted and the Veterinary Officer will 
attend without expense to Societies other than that involved in advertising 
and making known the occasion to the public and the Stallion owners in 
the district, and providing the examination ground. 

(3) The Examining Officer will attend Inspection Parades held at times 
and places set out in the official Time Table for the year, and all examina- 
tions of Stallions for the Government Certificate will be made at such 
Parades or on some such publicly advertised occasion, unless under special 
circumstances as prorided for in clause 5. 

(4) In the event of it being found impossible for local reasons to hold 
the Parade in any district at the time and date set out in the Time Table, 
notice to that effect — together with suggestions for alternative date and 
time compatible with the rest of the Time Table — should be git'en not 
later than 1st June^ after which no alteration in the Time Table can be 
made. 

(5) The special examination of stallions for tlie Government Certificate 
of Soundness at other than the advertised stallion parades may be 
arranged for in cases where, through accidental circumstances, the owner 
has failed to submit the horse at such parade. 

Such examinations will only be arranged when the attendance of the 
Examining Officer will not interfere with the requirements of the Depart- 
ment for his services in other directions. 

An owner requesting such special examinations will be required to pre- 
pay a fee of is. for each horse examined ; also the railway fare (first 
class return), and travelling expenses at the rate of 14s. per day, of the 
visiting officer. 

11. — Grounds for Rejection. 

(i) Refusal of Certificate on the ground of unsoundness will be made 
only when in the opinion of the Examining Officer the horse is affected 
at the time of examination with one or more of the following hereditary 
unsoundnesses in any degree, viz. : — 

Roaring Curb Thoroughpin and Bursal Enlargements 

Ringbone Bog Spavin Nasal disease {Osteo-porosis) 

Sidebone Bone Spavin Chorea (“ Shivering” or Nervy 

or such other hereditary unsoundness as the Minister may at any time 
declare. (Blemishes or unsoundness, the result — in the opinion of the 
Examining Officer on appearances then presented — of accident, injury, and 
over-strain or over- work, will not disqualify.) 
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(2) The Certificate will also be refused in the case of animals con- 
sidered by the Examining Officer to be below a reasonable standard for 
Government approval, as regards type, conformation and breeding. 

(3) Stallions three or four years old, which are refused a Certificate a.5 
regards type, conformation ancl breeding may, unless dealt Avith under the 
Appeal Board Condition, be re-submitted annually until five years old, 
after which the refusal shall be subject to reA’iew under Part V. of these 
regulations only. 


TIL — Certificates. 

(1) Particulars concerning the identity of the horse — name, breeder j. 
pedigree, age, prior ownership, &c. — must be furnished to the Examining 
Officer at the time of examination. If deemed necessary in any case the 
owner may be called upon to furnish a statutory declaration as to the cor- 
rectness of such particulars. 

(2) Certificates will be issued within sevf n days of the holding of the 
Parades, and will be forwarded to the Secretaries of the Societies under 
whose auspices the Parades are held, and who will either foiuvard them 
to the owner direct, or deliver them to him on application. 

(3) The owners of stallions for which a Certificate is refused will withio' 
seven days of such refusal be officially notified of the fact ; the reasom 
for such rejection Avill also be given. 

(4) Until the issue of a certificate, or until the publication of the- 
official list of certificated stallions, the result of the Veterinary examina- 
tion Avill not be communicated to any person except as herein pro\'ided or 
under circumstances as follow : — The Examining Officer may, on request 
on proper occasion, communicate to the owner or his agent — duly authorized! 
in writing to inquire — the result of the examination. In case of refusal 
of the certificate the reasons for refusal will not under any circumstances,, 
save in legal proceedings under the direction of the Court, be communicated 
to any person except the owner or his agent duly authorized in writing. 
Secretaries of Swieties, persons in charge of the horse, grooms or relatives 
of the owner will not he considered authorized agents for that purpore unless- 
the}- deliver to the officer the owner's signed authority to receiA’e the in- 
formation. 

(5) The Victorian Government Certificate of Soundness can only be 
issued in respect of horses three years old and over, that have been 
examined by a Victorian Government Veterinary Officer, or horses in respect 
of which any of the following certificates are produced : — 

The Government Certificate of Soundness of New South Wales,. 
Queensland, South Australia or New Zealand. 

The Veterinary Certificate of the Royal Shire Horse Society (England)- 

The Veterinary Certificate of Royal Agricultural Society (England). 

The Veterinary Certificate of Royal Dublin Society (Ireland). 

The Veterinary Certificate of Highland and Agricultural Society (Scot- 
land). 

The Veterinary Certificate of Glasgow and West of Scotland Agricul- 
tural Society. 

Any horse which has been ' rejected by the Veterinary Examiners for 
any of the above certificates will not be eligible for examination for the- 
Victorian Government Certificate of Soundness. 
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(6) The form of the Victorian Gc\'ernment Certmcaic of S‘aundness is 
as follows; — G.R. — Department of Agriculture. Victoria, No. 
Certificate of Soundness and Approval, issued for the season 
{ar issued for Life as the case may be), given in respect of the (breed) 
stallion {name and description of stallion) submitted for Government 
inspection by the owner {name of owner) at {place of esam'uiaiion) such 
fiorse having been found suitable for stud service and free from hereditary 
URSoundness and defects of conformation predisposing thereto on examina- 
tion by {signature of Examining Officer) Veterinary Officer on the 
‘day of 19 . 


(Signature). 

Chief Veterinary Officer. 

Issued by direction of the Minister of Agriculture. 

(Signature). 

Se<:retary for Agriculture.'’ 


(7) Two-year-old colts may be submitted for examination and a tem- 
porary certificate will be issued in respect of such as pass the examination 
Such temporary certificate must not be taken to imply suitability for stud 
■service of approval as regards type, nor is the issue of it intended as an 
iEdication of the likelihood of a certificate being issued when submitted 
for examination at a more mature age. 

(8) The season in respect of Government Certificates shall t»e cori- 
fjidered as opening on July ist, stallions passing the examination any time 
‘during the three months previous to this date in New Zealand or Australia 
will granted a Certificate for the season next following. In respect of 
:staliions examined in Great Britain examinations on or after ist January 
will be considered as examinations for the following season. 

IV. — Tenure of Certificaie. 

(1) Certificates issued during the seasons 1907 and 1908 are life certi- 
ificates. 

(2) Certificates issued during the season 1908 in respect of horses 
four years old and over are life certificates ; those for three-year-olds are 
season certificates only, and the horse must be submitted for re-examina- 
tion at four and five years before a life certificate will be issued. 

(3) In 1910, and subsequently, only stallions five years old and over 
win be given life certificates. Three-year-old and four-year-old stallions 
will be certificated for the season only^ and will be required to be submitted 
for re-examination each season until five years old, when a Life certificate 
will be issued. 

(4) The Season certificate issued in respect of any horse must be handed 
to the Examining Officer at the time of re-examination or forwarded to 
the Chief Veterinary Officer before a subsequent Season certificate or a 
Life certificate will be issued. 

(5) The Minister retains the right to at any time have a certificated 
-stallion submitted for re-examination, and to withdraw the certificate, in 
the event of the animal being declared, to his satisfaction, unsound. 
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V. — Board of Appeal. 

(1) Any owner of a stallion who is dissatisfied with the refusal of a 
Government certificate in respect of his horse may appeal against ^the 
decision to the Minister at any time within thirty days of the examination, 
under the following conditions : — 

{a) That the appeal be in writing and be accompanied by the lodg- 
ment of such amount to be forfeited in the event of the 
appeal 7wt being upheld, unless the Board shall for good 
cause otherwise direct. 

{h) That the appeal be accompanied by an undertaking to pay any 
railway fares and hotel expenses incurred by the Board of 
Appeal in connexion with the settlement of the appeal. 

(r) That, in the event of refusal having been on the ground of 
unsoundness, the appeal be accompanied by a certificate 
from a registered Veterinary Surgeon setting out that the 
horse has been found by him on examination since the re- 
fusal appealed against, to be free from all the iin soundnesses 
set out in Part IL of these Regulations. 

(d) That, in the event of refusal having been on the ground of 
being below standard for Government approval, the appeal 
be accompanied by a certificate from the President and two 
members of the Committee of the ■ Society under whose 
auspices the parade was held, setting out that in their 
opinion the horse is of fit and proper type, conformation, 
and breeding to be approved as a stud horse. 

(2) On receipt of Notice of Appeal in proper form, and with the above 
conditions complied with, the Minister will appoint a Board of Appeal, 
which shall consist of : — 

{a) In the case of appeals against refusal of certificate on the 
ground of unsoundness, the Chief Veterinary Officer and 
two practising Veterinary Surgeons., 

{h) In the case of appeals against refusal of certificate as being 
below standard for Government approval, the Chief 
Veterinary Officer and two horsemen of repute and standing. 
Such Board shall act and decide on the appeal, and its decision shall 
be final, and not subject to review, 

(3) In the event of the appeal being allowed, refund shall be made of 
the deposit, and any expenses paid bv the appellant under Clause i {b). 
Further, the Board may recommend to the Minister the allowance of such 
of the expenses of the appellant in supporting his appeal as it may con- 
sider reasonable under the circumstances of the case, and the Minister 
may, in his discretion, confirm the recommendation in whole or in part, 
whereupon allowance shall be made to the appellant accordingly. 

(4) No stallion in respect of which a Government certificate is refused 
will be allowed to be re-submitted for examination except in the case of an 
appeal or in such case as when a three or four years old stallion has been 
refused on account of type as herein provided for. In the event of any 
rejected stallion being re-submitted for examination under another name 
or under .such circumstances as in the opinion of the Minister are cal- 
culated to mislead the Examining Officer into the belief that the horse 
has not previously been examined, the owmer of such rejected stallion, if 
proved to the satisfaction of the Minister that he is responsible for such 
re- submission, shall be debarred from submitting any horse for examina- 
tion for such period as the Mini.ster shall detennine.” 
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NOTICE TO SECRETARIES OF AGRICULTURAL SOCIETIES. 

Section “A” of the conditions to be coinplied with by Agricultiiral 
Societies before being eligible for participation in the annual Government 
grant is as follows: — 

“ A. — Thai the awards of ’prizes in all classes for stallions^ three 
years old and over, at the Society' s Show must he subject to ike 
possession by the exhibit of a Government cetiificaie of soundness.'' 

In order to comply , with the above, the special attention of show 
secretaries is invited to the receiving of entries in stallion classes. No 
entry should be received unless at the time of entry the Government cer- 
tificate is produced,, or unless satisfactory evidence is given that a Govern- 
ment certificate is held by the owner in respect of the exhibit. The award- 
ing of a prize card and the withholding of prize money in respect of any 
exhibit shall not be deemed as compliance with the condition. Care should 
be taken also to see that the certificate is not out of date, that is to say : — 

For three-year-olds a 1912 tliree-}-ear-old certificate must be held. 

For four-year-olds,, a 1912 four- year-old certificate -iniist be held (the 
1 91 1 three-year-old certificate hs out of date). 

For horses five years old and over, a life certificate must be held. 

Secretaries are strongly urged to Become familiar with the regulations, 
particularly Regulation lY., which deals with the tenure of certificates. 

Secretaries are required to forward immediately after the show a return 
(forms for which will be sent to each society) giving required particulars 
concerning ist, 2nd, and 3rd prize winners as under: — 


Returx to be forwarded to the Ciiief Veterinary Officer coocerniiig 

Stallions (3 years old and over) awarded Prizes at the 

Agricuitiiral Society’s Show held 


Xaiue of i 

Certificate 

Name of ' 

Class and SectioiC 
(not Number), i 

Prize Awarded. 

■ OwnerA Name. 

Owner’s 

Stallion . 1 

Nuniber. ; 

1st. Snd. 3rd. 

Address. 

j 

1 


j 




Date, 


(Signed) 

Secietary Agricultural Society. 


Particular attention is directed to the' method now mwmgue of classifying 
certificated stallions. The list is now divided into horses carrying' a ■ life cer- 
tificate and those which are terminable, and supplementary lists will be 
issued annually which should be added to those listed in Bulletin No. 30. 

4S7S. 
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SUPPLEMEITARY 

LIST 

OF LIFE CERTIFICATED £ 

iTALLIOIS. 

€ert. 

No. 





Date of 


Name of Horse, 

Age. 

Owner. 

parade. 

Exami- 

Officer. 





nation. 


1999 

Admiral Sperry 

5 years 

DRAUGHTS. 

A. Buff 

Maryborough 

16.8.11 

R.N.J. 

1978 

Admiral Sperry 

5 years 

W. Barnes 

Raiiibow 

8 . 8.11 

E.A.K. 

2022 

Advaacs . . 

Aged 

H. McGregor 

N.Z. Govt. Cert. . . 

29.7.11 


2149 

Albert of Tandridge 

5 years 

M. J. Caffrey 

English Exam. . . 

30.10,11 


2045 

Albyn’s Victor 

5 years 

Jas. Rigney 

Ballan . . 

26.8.11 

e.a!k. 

1979 

JBaiicor’s Heir 

5 years 

0. J. Freeman 

Rainbow 

8 . 8.11 

E.A.K. 

1917 

Baron Aldie 

5 years 

G. and W. Lord . . 

Rosedale (Special) 

26.5,11 

W.J.C. 

2145 

Baron Belmont 

5 years 

Falkiner Bros. 

English Exam. . . 

23.3.11 


1965 

Baron Ciiaton 

5 years 

R. N. Herkes 

Clj^de . . 

2 . 8.11 

R.N.J. 

2046 

Barooae Saxon 

5 years 

Jas. Booth 

Ballan . . 

26.8.11 

E.A.K. 

206a 

Barrow Oak 

5 years 

J. T. Brown 

Seymour 

1.9.11 

E.A.K. 

1941 

Bengal 2 nd 

5 years 

Arch. Kirk 

City Horse Bazaar 

22.7.11 

R.N.J. 

2125 

Black Prince 

5 years 

Roberts Bros. 

Trafalgar 

18.9.11 

G.S.B. 

1958 

Blair Athol 

Aged 

Calf rey and Murphy 

N.Z. Govt. Cert. , . 

18.5.11 


2024 

Borderside 

5 years 

Geo. Nield 

Swan Hill 

22 .8.11 

B.A.K. 

1910 

Braaihops Drakl . . 

5 years 

Janies Cowie 

Melbourne (Special) 

10.4.11 

E.A.K. 

1909 

Bramhope Iloyal 

6 years 

F. W. Griffin 

Melbourne (Special) 

10.4.11 

E.A.K. 

1911 

William 

Bramhope Sampson 

6 years 

F. lY. Griffin 

Melbourne (Special) 

10.4.11 

E.A.K. 

1920 

Braiser 2ad 

6 years 

F. W. Griffin 

English Exam. . . 

20.4.11 


2013 

Carol Bed wood 

5 years 

C. H. Feldtmanu 

Benalla 

18.8.11 

G.S.B. 

2025 

Cashier 

Aged 

W. TeagneandSons 

Swan Hill 

22 .8.11 

E.A.K. 

2116 

Cedric’s Pavourite . . 

5 years 

J. Wallace 

Warmambool 

14.9.11 

E.A.K. 

2030 

Champion of Kelms- 

5 years 

W. A, Milvain 

Kerang . . 

23.8.11 

E.A.K. 

2100 

cotfe 

Clan Donald 

6 years 

A. Kay 

Ballarat 

16.9.11 

R.G. 

1918 

Clydeside . , 

Aged 

Mitchell and 

Melbourne (Special) 

15.5.11 

G.S.B. 

2157 

Contraband 

5 years 

O’Brien 

0. W. Tindall . . 

English Exam. . . 

28.12.11 


1922 

Copperplate 

5 years 

F. W. Griffin 

Enghsli Exam. . . 

21.4.11 


2002 

Coronation 2nd 

5 years 

Jno. McGillivray 

Geelong 

20.8.08 

G.S.B. 

1928 

Dahyaiple Jock 

6 years 

A. Dnfty 

N.S.W. Exam. . . 

10.4.11 


1974 

Dan 

5 yeans 

Christopher Bourke 

Donald 

8 .8.11 

R.G. 

1967 

Dreadnought 

5 years 

R. Semmler 

Murtoa . . 

2 .8.11 

E.A.K. 

2018 

Draoicolin 

5 years 

Quinn Bros. 

Elmore . . 

21 .8.11 

R.G. 

2001 

Diimnore .. 

5 years 

B. J. Hughes 

Inglewood 

17.8.11 

R.N.J. 

2014 

Ettrick 

5 years 

E. Louby 

Benalla 

18.8.11 

G.S.B. 

2083 

Ettrick Lad 

6 years 

A. Colvin 

Agricultural Offices 

9.9.11 

G.S.B. 

1936 

Evanyett . . 

5 years 

J. R. Kent 

Horsham 

11.7.11 

R.N.J. 

2102 

Everlasting King . . 

5 years 

Geo. Fraser 

Ballarat 

16.9.11 

R.G. 

2096 

Federal Prince 

5 years 

J. Pasco 

Sale 

14.9.11 

R.N.J. 

2019 

Federation King 

5 years 

D. Trewick 

Elmore . . 

21 .8.11 

R.G. 

2126 

Forest King 

5 years 

A. J. R^ran 

Trafalgar 

18.9.11 

G.S.B. 

2008 

Prog more . . 

5 years 

J. Giddings 

Melbom’ae 

18.8.11 

E.A.K. 

2103 

Day Garland 

5 years 

W. R. Clarke 

Romsey.. 

18.9.11 

R.G. 

1976 

GirVan Chief 

Aged 

R. C. Hannah 

Donald . . 

8 .8.11 

R.G. 

1996 

Glenroy . . 

5 years 

J. Long 

Heathcote 

14.8.11 

R.N.J. 

1956 

Glen Stuart 

5 years 

Geo. HUl 

N.Z. Govt. Cert. . . 

26 .1.11 


2016 

Glenview , . 

5 years 

Smjdhe Bros. 

Daylesford 

21 .8.11 

G.’s.B, 

1927 

Glen William, 

5 years 

L. Hutchesson 

Horsham 

11.7.11 

E.A.K. 

1954 

Grampian 2 nd 

5 years 

J. McLeod 

Koriiinbiirra 

25.7.11 

R.G. 

2153 

Hacconby Kingmaker 

5 years 

C. W. Tindall . . 

English Exam. . . 

28.12.11 

2041 

Hamilton Star 

5 years 

R. Steer 

Hamilton 

24.8.11 

R.N.J. 

1945 

Heather King 

5 years 

P. Rae . . 

City Horse Bazaar 

24.7.11 

R.N.J. 

2112 

Hero Ben 

5 years 

E. Bodey 

Camperdown 

13.9.11 

E.A.K. 

2057 

Highland Laddie 

5 years 

J. Robbie 

Waugaratta 

28-8.11 

R.G. 

1091 

Honest Oak 

Aged 

G. R. Burrell 

Balmoral 

11 .8.11 

R.N.J, 

1988 

Ian North , . 

5 3 ^ears 

C. H. Wame 

Watchem 

10 .8.11 

R.G. 

1935 

Kelms Pride 

5 j’ears 

Jno, Dugdale 

Agricultural Offices 

17.7.11 

G.S.B. 

2020 

Kelsman . . 

5 j'ears 

M. O’Grady 

(Special) 

Elmore . . 

21 .8.11 

R.G. 

1914 

Kelvin Lad 

6 rmars 

Walter and Agar . , 

Agricultural Offices 

13.5,11 

G.S.B. 

2043 

Kittgsway 2 Ed 

5 years 

Executors of D. 

Kyabram 

22 .8,11 

R.G. 

2106 

Knight of Kildare . . 

5 years 

Archibald 

B. Boland 

Terang . . 

11.9.11 

E.A.K. 

2139 

King Alexander 

5 years 

S. McNabb 

Morwell 

3.10.11 

E.A.K. 

1948 

King William 

5 years 

Bemon Bros. 

City Horse Bazaar 

24.7.11 

R.N.J. 

2082 

Laird of Bumbrae . . 

5 years 

W. Cameron 

Melton . . 

2.9.11 

R.N.J. 

1943 

Leek Baronet ' 

Aged 

W. H. Robinson 

City Horse Bazaar 

22.7.11 

R.N.J. 

19 d3 

Lientenaut Mac 

5 years 

E. G. Anderson . , 

Citj'’ Horse Bazaar 

25.7.11 

E.A.K. 

2065 

Lome Ruby 

5 years 

K. C. Harper 

Bundoora (Special) 

31.8.11 

R.N.J. 

1913 

• Liirall 

5 years 

A. Robertson 

Melbourne (Special) 

15.5.11 

G.S.B. 
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Supplementary List of Life Certificate.!) Stallions — continuexl. 


Cert. 

No. 


190S 


2122 

2077 

1929 

2094 

1989 

2120 

1951 

1939 

2127 

1919 

2131 

1994 


2032 

1982 
2044 
2006 
2070 

1983 
2107 
2071 
2034 
1959 

1962 

1924 

2036 

2148 

2000 

1963 
1952 

1925 
2124 
2052 

1964 
2004 
2109 
1950 


2017 

2071 
2108 

2058 
2005 

2059 
1934 
2079 

2054 
1972 
2142 

2072 
1984 
2136 

2055 
1915 
1921 
2049 
2098 
1968 
1955 
2007 
1912 


2023 


1993 

2078 

2128 


Name 01 Horse. 

: 

i 

Age. 

Owner. 

Parade. 

j Date ot : 

1 Exanii- ' 

1 nation. ; 


i 1 

Draughts — contin tied. 

i i 

Lvmm Bouncer 

5 years 

H. S. Ruddock . . 

Meiboume (Si^eeialj 

10.4.11 ! 

Lvmm Truffle 

5 years 

Jno. Smith 

Royal Show 

4.9.11 

Lord Clyde 

5 vears 

H. Reynolds 

Werrlbee 

16.9.11 

Lord Glensrvle 

5 vears 

R. Alien 

Numurkali 

29.S.1I 

Lord Harperland . . 

5 years 

E. Hardens 

Horsham 

12.7.11 

Maeauiev . . 

5 years 

Jno. Findlay 

Alexandra 

14.S.11 

McLeisii" . . 

5 years 

W. Crozier 

Agricultural Offices 

12.8.11 

Major Gordon 

5 years 

P. McIntosh 

Colac 

15.9.11 

Major Mac 

5 vears 

.stuckev Bros. 

City Horse Bazaar 

24.T.11 

Manoravon Rosasoii 

6 vears 

H, G. Leslie 

English Exam. . . 

11.4.11 

Master Mattie 

5 yeans 

Brock Bros. 

Traialgar 

18.9.11 

Mazeiuoor Topper . . 

5 years 

M. J. Caffrey 

Newmarket 

1-2.6.11 

Meiliiijpion Colonel 

5 years 

T. O' Donohue 

Bunyip . . 

19.9.11 

Melville Lad 

5 years 

F. H. Dunn 

Cobra m 

14.8.11 

Merrv Prince 

5 years 

G. Feanse 

Swan Hill 

22.8.11 

New "Blood 

5 vears 

T. Bagnall 

Pyramid 

24.8.11 

Newton Stewart 

5 vears 

E. Devereaux 

Warracknabeal . . 

11.8.11 

One O’clock 

5 vears 

D. Robertson 

B;ieehus Marsh . . 

28.8.11 

Orbost Oak 

5 vears 

J. and C. WaiUice 

Kaniva . . 

17.8.11 

Ornliaa Bov 

5 vears 

J. Burns 

Euroa . . 

1.9. 11 

Patrician . . 

5 years 

R. McKenzie 

Warracknabeal . . 

ll.S.ll 

Peerless 

5 vears ; 

J. and A. Ckrke 

Terang . . 

11.9.11 

Plmpeniel ■ • 

5 vears ' 

F. Cami 

Euroa . . 

1.9.11 

Powlaiaod Pure Blood 

5 vears 

Chas. MUls 

Pvramid Hill 

24.8.11 

Premier’s Fancy of 
WUlowbank 

5 years 

R. Jack . . 

N.Z. Govt. Cert. . . 

9.6.11 

Premier Ward 

5 years 

J. Carrol 

Sea Lake 

19.7.11 

Pride of Aldowrie . . 

5 years 

J. Mackintosh 

Newmarket 
( Special) 

5.7.11 

Pride of Locliiel 

5 years 

J. T. Ovens 

Kyabram 

22.8. n 

Prince Aerial 

5 years 

O’Learj' Bros. 

Peiishurst (Special) 


Prince Albert 2iid , . 

5 years 

F. Berger 

Maryborough 

16,8.11 

Prince Cbarlie 

5 years 

C, Umbers 

Sea Lake 

19.7.11 

Prince of Albyn 

6 years 

J. Rouscii 

City Horse Bazaar 

25.7.11 

Prince Percival 

5 years 

W. Langley 

Horsham 

11.7.11 

Robin Hood 

5 years 

C. H. Gimblett . . 

Tallangatta 

19.9.11 

Royal Blue 

5 years 

Alf. Buckley 

Hopetoun 

23.8.11 

Royal Conciueror , . 

5 years 

J. MUlstead 

Sea Lake 

19.7.11 

Royal Dandy 

5 years 

A. W. Warren . . 

Geelong 

17.S.11 

Royal Favourite . . 

5 years 

M. O’Keefe 

Port Fairy 

12.9.11 

Royal Knight 

5 years 

Baldwin and Car- 
ruthers 

City Horse Bazaar 

24.7.11 

Royal Mint 

5 years 

Donald Blair 

Boort . , 

15.8.11 

Royal Nugget 

5 years 

Papworth Bros. , . 

Charlton 

17.8.11 

Royal Ribbon 

Aged 

B. McNulty 

Terang . . 

11,9.11 

Saiidv’s Heir 

5 years 

R. J. Mason 

Wangtlratta 

28.8.11 

Scotland’s Fancy . . 

5 years 

D- Lamb 

Geelong 

17.8.11 

Scottish King 

5 years 

Geo. Luckie 

tVangaratta 

28,8.11 

Scottish King 

6 years 

Donald Blair 

City Horse Bazaar 

22.7.11 

Severn Marlow 

Aged 

A. Lunmiis 

N.S.W. Exam. - . 

3.8.11 

Shepherd . . 

Silver King . . 

5 years 

J. Liddle 

Beulah . . 

22.8.11 

5 years 

8. Farrell 

N.Z. Govt. Cert. . . 

4.7.11 

Solomon IV. 

5 years 

J. A. Williams . . 

N.S.W, Exam. . . 

31.8.11 

Sunflower 

5 years 

8. Dunn 

Tatura . . 

Sir Charles 

5 years 

S. Atkin 

Warracknabeal . . 

11.8.11 

Sir Principal 

Aged 

P. Quirk 

Romsey.. 

18.9.11 

Sir Simon Percival , . 

5 years 

H. Naylor 

Beulah . . 

22.8.11 

Tamhom Hugo 

6 years 

T. Maddern 

English Exam. . . 

3.3.11 

Thomey Vulcan 

5 years 

R, F. Anderson . . 

English Exam. . . 

20.4.11 

Tongala 

5 years 

J. J. Downey 

Baiian . . 

26.8.11 

True Blue 

5 years 

J. Strawhom 

Kj'neton 

12.9.11 

The Macdonald 

5 years 

A. Wohlers 

Murtoa 

2,8.11 

The Standard 

5 years 

W. J. Plant 

Newmarket 

24 . 7.11 

United 

5 years 

J. McDonald 

Kaniva . . 

17,8.11 

W'illaston Hero 

5 years 

Gaflirey and 

Murphy 

English Exam. . . 

3.3.11 

Wiliaston Matchless 

6 years 

J. McMurray 

English Exam. . . 

23.2.11 

2nd 

Young Bonaparte . . 

5 years 

J. Molraney 

Goroke . . 

9.8.11 

Young Federation . . 

5 years 

H. J. Hansen 

Numnrkah 

29.8.11 

Young Highland Lad 

5 years 

N. G. Martin 

Trafalgar 

18.9.11 


L 2 


Officer. 


E.A.K. 

E.A.K. 

E.A.K. 

E.A.K. 

li.N.J. 

G.S.B. 


R.N.J. 

G.S.B. 

Appeal 

Board 

■O.S.B. 

G.S.B. 

E.A.K. 

E.A.K. 

E.A.K. 

E.A.K. 

E.A.K. 

R.G. 

E.A.K. 

E.A.K. 

I-UL 

E.A.K. 


G.S.B. 

G.S.B. 

R.G. 

Appeal 

Board 

R.N.J. 

G.S.B. 

R.N.J. 

E.A.K. 

E.A.K, 

G.S.B. 

G.S.B. 

G.S.B. 

E.A.K. 

R.N.J. 

R.G. 

R.G. 

E.A.K. 

R.G. 

G.S.B. 

R.G. 


G.S.B. 


E.A.K, 

R.G. 

G.S.B. 


E,A.K, 

R.G. 

E.A.K. 

G.S.B. 

E.A.K. 


G.S.B. 

E.A.K. 

G.S.B. 
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Cv^rt. 

No. 

Name oi Horse. 

Age. 

Owner. 

Parade. 

Date of 
Exami- 
nation. 

Offii-cr. 



! 1 

Draughts — continued. 



2050 

Yoimg Prince of ! 
AlOyii i 

Aged 

C. Lippiatt 

j Ballau . . 
i 

26.8.11 

E.A.K. 

1931 

Young Royal Blue .. i 

Aged 

A. C. Hately 

1 Horsham 

12.7.11 

E..YK. 

2074 

Young Topgallant . . 1 

Aged j J. McKenna . . | Nathalia 

THOROUGHBREDS. 

30.8.11 

E.A.K. 

2009 

Amberite . . 

Aged 

A. Cairns 

Charlton 

17.8.11 

R.G. 

2075 

Berrioda'le 

Aged 

P. RusseU 

Beaufort 

30.8.11 

G.S.B., 

2114 

Blent 

Aged 

J. Jenkins 

Warrnambool 

14.9.11 

E.A.K. 

2111 

Galvan ite . . 

5 years 

E. Manifold 

CainperdouTi 

13.9.11 

E.A.K. 

1980 

Crash 

6 year.s 

A. J, Pyers 

Min yip . . 

10.8.11 

E.A.K. 

2082 

Curtain Lecture 

Aged 

J. O’Keefe 

Shepparton 

25.8.11 

R.G- 

1990 

Emblem , , 

Aged 

J. R. McDonald . . 

Balmoral 

. 11.8.11 

R.N.J. 

2099 

Little Gun 

5 years 

J. C. H. Graves . . 

Maiisaeld 

15.9.11 

G.S.B. 

2148 

Hr. John . . 

Aged 

C. Bath 

Eltham (Special) 

22,2.12 

R.G. 

2147 

Posture 

Aged 

J. D. Lewis 

Agricultural Offices 

“2! 3.1 2 

R.N.J. 

208 ') 

M'iiiteriga 

6 years 

D. Ooiitts 

LIGHT HORSEb 

Ooudah (Special) 

31.8.11 

G.S.B.- 

1948 T 

Abytios 

‘ Aged 

D. Mitchell 

City Horse Bazaar 

24.8.11 

W.J.C. 

2035 

Ajax 

5 years 

J. T. 0\eii.s 

Kyabram 

22.8.11 

R.G. 

2110 

Alnioiit, J, 

5 years 

G. J. Vagg 

Cainperdowii 

13.9.11 

E.A.K. 

2141 

Ailist . . ' . . 

6 years 

D. C. Chilcott . . 

Dookie (Special) . . 

19.10.11 

Appeal 

Board 

1956 

Billy Mac . . 

Aged 

W. Greaves 

Beudigo 

2.S.11 

R.G. 

2069 

Bieriot 

5 years 

R. W. Storey 

Euroa , . 

2.9.11 

R.G. 

2030 

BrilUaut . , 

5 years 

C. and E. Gaineron 

Hamilton 

24.8.11 

R.N.J. 

2051 

Canarv’s Pride 

5 years 

G. W. Anderson . , 

Hopetouu 

23.8.11 

G.S.B. 

1985 

Child Abdallah 

Aged 

T. Brennan 

Agricultural Offices 
(Special) 

14.8.11 

E.A.K. 

20 4S 

Cosmopolitan 2nd . . 

5 j’-ears 

A. lYade 

Ballau . . 

26.8.11 

E.A.K. 

2101 

Dasha way,. 

6 years 

Woolcock and Sons 

Ballarat 

16.9.11 

R.G. 

1923 

Derando .. 

5 year.s 

lY. E. J. Craig . . 

Yuille and Co. 
(Special) 

23.6.11 

R.G. 

2063 

Dictator , . 

5 years 

J. McNamara, jim. 

Yarrawoiiga 

• 29.8.11 

R.G. 

2117 

Dixie Brown ■ 

6 year.s 

W. Vaughan 

Colac . , 

15.9.11 

E.A.K. 

2003 

Einiilatiou 

5 years 

A. ifcFarlaue . . 

Geeloug 

17.8.11 

G.S.B. 

2056 

Ercildooii Dick 

5 year.s 

C. Gardner 

Wangaratta 

28.8.11 

R.G. 

*2012 

Fasliion Direct 

5 years 

T. F. Hogan 

Qiiambatook 

15.8.11 

R.G. 

1969 

Eirestoiie . . 

5 years 

R. N. Scott 

Agricultural Offices 

5.S.11 

E.A.K. 

2137 

Pitz Bell . . 

5 years 

G. W. Booth 

Frankston 

23.9.11 

G.S.B. 

1932 

General Cass 

5 years 

E. J. Glossop 

Agricultural Offices 

6.5.11 

G.S.B. 

213S 

Go'vcrnor Dixie 

5 ye.irs 

J. Heffeman 

Kihnore 

28.9.11 

G.S.B. 

2067 

Gundaroo 

5 years 

G. Howe 

Seymour 

1.9.11 

E.A.K. 

2130 

Harkaway 

5 years 

M. Harper 

Warragul 

19.9.11 

G.S.B. 

2028 

Honest ' . . 

5 years 

W. J. Gillard 

Swan Hill 

22 .8.11 

E.A.K. 

1961 

Jardiniere 

5 years 

Gunsser Bros 

Sea Lake 

19.7.11 

G.S.B. 

2053 

King Ahiiout 

5 years 

H. Reid 

Beulah . . 

22 .8.11 

G.S.B. 

2038^ 

Kingski . . 

5 years 

H. V. McLeod . . 

Casterton 

23.8.11 

R.N.J. 

1977 

Lyntourie 

5 year .s 

W. A. Morgan 

Donald . , 

, 8.8.11 

R.G. 

1942 

October . . 

5 year.s 

J. Graham 

City Honse Bazaar 

" 22.7.11 

R.G. 

2039' 

Ohio 

5 years 

Howard Smith . . 

Royal Show 

4.9.11 

G.S.B. 

2064 

Oster Hiiou 

6 years 

A. J. Pitman 

Yafrawonga 

29.S.11 

R.G. 

2033 

Ostermeyer Direct . . 

5 years 

McLaren Bros. , . 

Pyramid 

24.8.11 

E.A.K. 

2093 

Ostrich 

Aged 

A. C^^lviii 

Agricultural Offices 
(Special) 

12.9.11 

G.S.B. 

209'5' 

Pasha’s Son 

5 years 

J. P. Buntine 

Bairnsdale 

13.9.11 i 

R.N.J. 

2010 

Prince Almont 

5 yeans 

Geo. Davies 

Charlton 

17.8.11 

R.G. 

1970 

Prince Maurice ■ 

5 years 

J. B. Zander 

Agricultural Offices 

5.8.11 

G.S.B. 

2113 

F.S. . . ■ 

5 years 

Wm. Garvie 

Camperdomi 

13.9.11 

E.A.K. 

2084 

Ringer 

6 years 

W. Marshall 

Agricultural Offices 

9.9.11 

G.S.B. 

20'97 

Robert Alto 

6 years 

Thomson Bros. . . 

Kyneton 

12.9.11 

R.G. 

2037 

Rockefeller 

5 years 

1 D. McI,.eod 

Kyabram 

22 .8,11 

R.G. 

2073 

Splendour 

5 years 

J. McKenna 

Nathalia 

30.8.11 

E.A.K. 

'2123 

Staridish Direct , . 

5 years 

W. Walter 

Werribee 

16.9.11 

E.A.K. 

2106' 

Togo ■ . . - < . . 

5 years 

H, Tomkins 

Mansfield . . ^ 

15.9.11 

G.S.B. 

2135 

Tracey Boy 

5 years 

Tomer Bro.s. 

Whittlesea 

22.9.11 

R.N.J. 

2143 

The General ' ■ 

■ 6 years 

D. Shelley 

Ballarat Show, . . i 

16,11.11 

R.G. 

" 1998 1 

Yelretso' .. ■ ■■ 

Aged 

— . Grogan 

DunoRy.. 

15.8.11 

, R.N.J. ■ 

2144 i 

Young Larricaii’ 

6 years 

T. Sutherland 

Ballarat Show . . i 

16.11.11 

R.G. 
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Supplementary List of Life Certificatei) Stallions— 


Name oi Horse. 

1 

i 

Age. j 

i 

Owner. 

1 

; Parade. 

iJute i'.'i 



i i 

I 


PONIES. 


2134 

Bobby Bazzler 

5 yeans 

H. Samson 

Bandenong 

2115 

Brigliam Again 

Aged 

Geo. Smith ' 

Warrnambuo! 

2047 

Bygaiiiey . 

5 years 

J. J, Downey 

Balian . , 

2051 

Canar}”’s Pride 

5 years 

G. W. Andersim . . 

Hopetoun 

1947 

Chuni.mie . . 

Aged 

A. Bentiett 

Citr Horse Bazaar 

.2026 

Gommodore Nut 

5 years 

W. D. McCormack 

Swan Hill 

1973 

CjTiiro Bach 

Aged 

W. A. Morgan 

Donald . , 

1940 

Cymr«3 Ddu 

6 years 

H. C. Lees 

English Exam, . . 

2027 

Bandy 

5 years 

J. L. Loutlt 

Swan Hill 

1975 

Bandy Brick 

5 years 

J. W. Baker 

Donald 

1986 

Dandy Chlei 

5 years 

E. O'Meara 

Birelilp . . 

2133 

Bawiiiiglit 

6 years 

Wm. D;>bb 

Korurnbiirra 

.2085 

Fiction 

5 years 

W. G, Wilkhi.-on . . 

Royal Show 

2140 

Gilbert . . 

Aged 

J. Hancock 

Mil'dura 

2040 

Gilbert 

5 years 

W. J. Brown 

Hamilton 

1938 

Greyliglit . . 

Aged 

E. Jones 

English Exam. . , 

.2118 

Gwalia Oee^ar 

5 years 

P. Sim . . 

Coiact 

2104 

Interest . . 

5 years 

W. Marshall 

liomsey,, 

2076 

Joek Frisk 

5 years 

I). Stewart 

Beaufcrt 

2119 

lC,in.g Olie 

5 years 

J. James 

Coiac . . . , 

2081 

Liriieii<'k . . 

5 years 

M. Mc.Kav 

Peiishurst 

1933 

Little Jack 

5 years 

P. W. Poib..-t 

Horsham 

1949 

Look He Gomes 

5 years 

W. E. Rosiing . . 

City Horse Bazaar 

1937 

Lord To\vy\a!e 

6 j’ear^ 

A. E. Bowman . . 

English Exaru. 

.2087 

^ Lou Lou’s Daiidy . . 

5 years 

C. Jones and 8oiis 

Rrtyal Show . . ! 

208,^ 

l,tagic Blend * . . 

5 years 1 

Frank D. Bro wit .. 

Royal Show . , i 

1944 

Master Brigham 

6 years | 

W. R. Smith 

Newmarket . , i 

2132 

Moniitain 'Bells 

5 years i 

R. Cinlow 

Leongatha . . | 

2042 

Piper 

Aged 

A. Walter 

Htuiiiltoii , . 1 

.2090 

Prince Dandy 

1 5 years 

F. Irish 

Rf»ytd Show . . j 

1957 

Prince Harold 

i 5 years 

S. Poilujck . . 1 

Agricultural Offices | 

1992 

itadiuni . . 

: 5 years 

F. H. Laekmami 

Goroke . . . . i 

2015 

Rubicon . . 

i Aged 

M. Es*aus, juii. . . 

Benalla . . . , | 

1981 

Sarsfieid . . 

‘ 5 years 

T. Long 

Minyip . . . . ! 

2129 

Sirdan 

5 years 

R, Rei-.i . . 

Tallajigidta . . ! 

2121 

Spectator . . 

Sunrise 

6 years 

W. J. Trask 

Co lac . . . . ! 

2091 

Aged 

F. Fountain 

Royal Show . . j 

2092 

Trotting Railway 

2nd 

Aged 

Mrs. D. T. Davies 

Royal Show . . j 

2000 

i The Doctor 

Aged 

H. Younger . . | 

Wangaratta . . | 

2001 

Talve . . 

6 years 

W. Younger . . | 

Waugaratta . . 1 

19S7 

Welsh Flyer 

5 years 

J. F. Beasley . . i 

Birehip , . . . j 

2021 

Welshman 

5 years ' 

— . Hanson 

Rochester . . i 

1907 

What is Wanted . . 

- 5 year.s 

W. E. Rosiing 

Agricultural Offices 

1971 

Wilkes Jr. 

5 years 

S. Armstrong 

Ararat . . 

2068 

Y'oiing Comet 

Aged 

T. Bourke 

i Seym«->ur 

1995 

Yoimg Dandy Jr. . . 

1 5 years 

G. Anderson 

j Cobra m 


2.1.9.11 

1 E.N.J. 

14.9.11 

1 E.A.K. 

26.8.11 

i E.A.K. 

23.8.11 

\ G.8.B. 

22.7.11 

R.G. 

22.h.ll 

1 E.A.K. 

S..S.11 

; R.G. 

11.4.11 


22. 8.11 

i E.A.K. 

8.S.11 

i R.G. 

9.8.11 

1 R.G. 

20.9.11 

i R.G. 

4.9.11 

! E.A.K. 

5,10.11 

! O.S.B. 

24.8.11 

R.N.J. 

11.4.11 


15.9.11 

E.A.K. 

15.9.11 

R.G. 

30.S.11 

G.S.B. 

15.9.11 

E.A.K. 

1.9.11 ; 

G.S.B. 

12.7.11 ; 

E.A.K. 

24.7.11 i 

W.J.C. 

11.4.11 I 


4.9.11 j 

R.N.J. 

4.9.11 ! 

E.A.K. 

22.7.11 i 

E.A.K. 

20.9.11 ; 

R.N.J. 

24.S.U 1 

R.N.J. 

4.9.11 i 

E.A.K. 

22.7.11 ! 

G.S.B. 

9.S.11 1 

G.S.B. 

18.S.11 ! 

G.S.B. 

lO.S.ll 

E.A.'K. 

19.9.11 

E.A.K. 

15.9.11 

E.A.K. 

4.9.11 

R.N.J. 

4.9.11 

E.A.K. 

28.8.11 

R.G. 

28.8.11 

R.G. 

9.8.11 i 

1 R.G. 

21.8.11 1 

: R.G. 

25.3.11 : 

! G.S.B. 

S.S.ll j 

1 G.S.B. 

1.9,11 1 

1 E.A.K. 

14.8.11 1 

G.S.B. 
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LIST OF TERMINABLE CERTIFICATED STALLIONS. 
(Foyr-year-siii Gertificaies expiring SOth 1912). 


Cert. 

No. 

Name of Horse. 

Owner. 

Parade. 

Date of 
Exami- 
nation. 

Officer. 



1 





DRAUGHT.S. 

j Abbotsford A. Cameron -S'. Z. Govt. Cert. ..] 23.5.11 

254/4 Abbotsford’s Pride H. ,3. Kortiim ., Elmore.. .. 22.7.11 E.A.lv. 

376/4 Admiral Sperry .. H. S. Gibson .. Traralgon .. 13.9.11 E.N.J. 

Agate .. .. J. Caffrey .. English Exam. .. 4.3.11 

340j4 j Aladdin .. .. Geo. Muir .. Bacchus Marsh .. 28.8.11 E.A.K. 

3U2/4 Albyii .. .. D. Scott .. Marvborough .. 16.8.11 R.N.J. 

323/4 Aldtiekl Ben .. 0. ’iMlls .. English Exam. .. 20.4.11 

349/4 Attraction’s Pride .. W. Curtain .. Euthergleu .. 30.8.11 Il.G. 

244/4 Bardon AArpoleoii .. E. Jones .. English Parade .. 10.4.11 

3o7/4 Baron .. .. Craven Bros. .. Tatura .. .. 31.S.11 E.G. 

360/4 Baron Bombay .. Sliields Bro.s. .. Bookie.. .. 31.8,11 E.A.lv. 

416/4 Baron Bute .. Geo. Chiinside .. Scottish Exam. .. 5.S.11 

284/4 Baron Irvine .. C. H. Perkins .. Bainbo-vv .. 8.8.11 E.A.K. 

382/4 Baron McLeod .. B.. Kerr .. Lilydale .. 15.8.11 R.N.J. 

278/4 Baron McNair .. A. E. Bowman .. N.Z. Govt. Cert. . . 7.4.11 

368/4 Baron's Best .. J. Glenn .. Koyal Show .. 4.9.11 G.S.B. 

213/4 Bellringer .. Catfrey and Melbourne (Special) 10.4.11 E.A.lv. 

Murphy 

422/4 Biddulpli Bondsman M. J. Cadrey .. English Exam. .. 24.11.11 

211/4 Birdsali Harold .. F. W. Griffin -. Melbourne (Special) 10.4.11 E.A.lv. 

288/4 Blue Bell.. .. H. Collins .. Minvip . . ' .. 10.8.11 E.A.K. 

2/1/4 Bonnie Chief .. J. Eoberts, jun. .. Citv Horse Bazaar 28.7.11 G.S.B. 
359/4 Eoimie Clyde .. S. Delvin .. Portland .. 31.8.11 G.S.B. 

333/4 Bonnie Scott .. Miss Heiity .. Casterton .. 23.8.11 E.N.J. 

248/4 British Leader .. W. rnderftood .. Citv Horse Bazaar 22.7.11 E.G. 

280/4 Brown King .. A. G. Cust ,. Eainbow .. 8.8.11 E.A.lv. 

309/4 Cairnbrogie Stamp , . J. Binns .. OTiill .. 16.8.11 E.A.lv. 

Carlyon .. A. Eobinson .. Murchison .. 24.8.11 E.G. 

326/4 Cashman .. .. Burke Bros. .. Keraiig . . .. 23.8.11 E.,4.Iv. 

411/4 Centrewood .. C. E. Gomm .. Fraiikston .. 23.9.11 G.S.B. 

384/4 Channel Flight .. P. Fraser .. Ballarat .. 16.9.11 E.G. 

286/4 Charmer Jmi. .. Mackenzie Bros. Eambow .. 8.8.11 E.A.K. 

237/4 Chieitain ,. .. Jno. JlcLean, jun. Horsham .. 12.7.11 E.N.J. 

215/4 Clumber Baronet .. M. J. Catfrey .. Alelbourne (Spocial) 15.5.11 G.S.B. 

279/4 Clyde Boy .. J. Walder and Donald,. .. 8.8.11 E.G. 

Sons 

219/4 Co edy’s Forest Hero Hill Bro.s. .. English Exam. .. 23.2.11 

249/4 Crown Derby .. \Y. S. Graham .. .. .. 22.7.11 E.A.K. 

396/4 Cro\ra Prince A. Simon .. Tallaiigatta .. 19.9.11 E.A.lv. 

257/4 Croydon .. .. K. H. Lanyon .. City Horse Bazaar 24.7.11 E.N.J. 

319/4 Cumloden J. Crawi'ord .. Eoehester .. 21.8.11 E.G. 

402/4 Dainty Davie ,. J. Low .. .. KonimbuiTa .. 20.9.11 E.G. 

228/4 Dahmiir Prince 2iui A. Eoss .. Horsham .. 11.7.11 E.N.J. 

269/4 Defiance .. .. J. E. SmaU .. N.Z. Govt. Cert. . , 26.5.11 

418/4 Dominion Ciiief .. M. Bocks .. Preston (Special) 21.11.11 E.G. 

247/4 Douglas .. .. Mitchell and City Horse Bazaar 22.7.11 E.N.J. 

O’Brien 

423/4 Dreadnought M. J. Caffrey .. English Exam. .. 20.10.11 

364/4 Dreadnought .. F. Metherali .. Numurkah .. 29.8.11 E.A.K. 

336/4 Drumflower’s Bud . . Wm. Stokes .. Echuca.. .. 22.8.11 E.G. 

252/4 Drum Laddie .. C. E. Koper .. Newmarket .. 22.7.11 E.A.K. 

369/4 Drummer.. Anderson Bros. .. Eoval Show .. 4.9.11 G.S.B. 

394/4 Drummer Boy .. Jno. Ball .. We'rribee .. 16.9.11 E.A.K. 

335/4 Enfield .. .. A. S. Bre-wis .. Hamilton .. 24.8.11 E.N.J. 

273/4 Evelyn Lad .. J. Carter .. Bendigo .. 2.8.11 E.G. 

240/4 Earl of Newton .. E. Ward .. Horsham .. 12.7.11 E.A.K. 

424/4 Fairfield Dray King M. J. Catfrev .. English Exam. .. 20.10.11 

283/4 Federal Laddie .. J. Kurtzmamx .. Stawell .. 7.8.11 E.A.K. 

343/4 Federal Star . . C. Gajxlner .. Wangaratta 28.8.11 E.G. 

274/4 Fine View.. .. H. C. Hatelv .. Murtoa .. 2.8.11 E.A.K. 

245/4 Finstall Forest Yictor J. Archibald .. English Exam. .. 11.4.11 

306/4 Gay Lad .. .. Phillips Bros. .. Geelong .. 17.8.11 G.S.B. 

387/4 General Hunter ,, E. E. MacArthnr Camperdown .. 13.9.11 E.A.K. 

232/4 Gentleman Chief .. Jno. Gifford Horsham .. 11.7.11 E.N.J. 

289/4 Glenalbyn .. D. McGilp .. Minyip . . .. 10.8.11 E.A.K. 

225/4 Glen Avon .. J. Patrick .. Melbourne (Special) 5.7.11 E.G. 

421/4 Glen Donald J. Henderson Leongatha (Special) ■ 27.2.12 W.J.CC 
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List of Terminable Certificated Stallions— 


! 


Cert. 

No. 

I 

i 

Name of Horse. 

Owner. 1 

Parade. 

Date oi 
Exanii- 
natic.n . 

Officer- 



I 

D R AUGHT s — conti imtd. 



212/4 

Glengarry 

A. J. Donaldson. . , 

3telboucne (Special) 

10.4.11 

E.A. 

370; 4 

Gienniore Again 

A. Aitken 

Royal Show 

5.9.11 

G.S.B. 

.221/4 

Hawton Burly 

T. McMillan 

English Exam. . . 

23.2.11 


216.4 

Highland Boy 

P. M.ingan 

3teibourne ( Special) 

15.5.11 

e.a'.k. 

209/4 

Higlilaiid Chief 3rd 

H. S. Ruddock . . 

3Ielbourne (Special) 

10. 4. 11 

E.A.K. 

■323/4 

Howlet 

Andrew Scott 

Roche.ster 

21.8.11 

li.G. 

260/4 

Jack O'Connell 

Letclier Bros. 

Donald 

8.8.11 

R,.G. 

205.4 

Jock 

A. Colvin 

Natlialia (Special) 

31.3.11 

G.S .B. 

239/4 

John Hamilton 

A. Mibus 

Horsham 

12.7.11 

E.A.K. 

350/4 

Jolly Native 

M’m. Wood 

Ruthergleu 

30.8.11 

E.G. 

412/4 

Knight Diiniiiore . , 

D. J. KeUeher . . 

Kilmore 

28.9.11 

G.S.B, 

229/4 

Knott iiigley Presi- 
dent 

A. and J, H. Young 

Horsiiani 

11.7.11 

R.N.J. 

403/4 

King Jiiniuy 

e. N. Byriell 

Korumiiurra 

20.9.11 

R.G. 

388/4 

King of Clubs 

31. Skeyhill 

Caniperdown 

13.9.11 

E.A.K. 

287/4 

King of the Shep- 
lierds 

W. Gould 

Il.nnbow 

S.8.11 

E.A.K. 

20,8/4 

Lavington King 

H. S. Ruddock . . 

3Iel bourne (Special) 

10.4.11 

E.A.,K. 

313/4 

Li nk '.VO od 

Robt. Cairns 

Charlton 

17.8.11 

R-G. 

281./4 

Lion King 

J. 3Iaioney 

Donald . . 

8.8.11 

R.G. 

320/4 

Loch Alhnm 

T. Brown 

Elmore 

21.8.11 

R.G. 

372/4 

Lohvortli Premier . . 

P. Hart 

Royal Sho w 

6.9.11 

G.S.B. 

361/4 

Lorryni'an 

W. Grattan 

Dookie . . 

31.S.11 

E.A.K. 

400/4 

Lord Gallowiiy 

K. G. Kiell 

Corryong 

20.9.11 

E.A.K. 

267/4 

■Lord Girttiland 

J. F. Nicholis 

Newmarket 

22.7.11 

E..\.K. 

419/4 

Lard Gleuc.iirn 

R. GUby 

3Ielton (Special) , , 

18.12.11 

G.S.B. 

304/4 

Lord ,H.ildon 

N. Ramsay 

Inglewood 

17.S.11 

R.N.J. 

282/4 

Lord Hopetoiin 

P. Sullivan 

Donald 

S.S.ll 

E.G. 

420/4 

Lord Islington 

J. W. Wilson 

Tatura (Special) . . 

14.2.12 

E.A.K. 

404/4 

Lord Jock 

W. J. Wilson 

Konimburra 

20.9.11 

R.G. 

299/4 

Lord Leeston 

H. Doidge 

Agricultural Offices 

12.8.11 

W.J.C. 

250/4 

Lord Lindsay 

D. Lang 

Newmarket 

22.7.11 

E.A-K. 

227/4 

Lord Newton 

J. Patrick 

3Ielbourae 

5 . 7 . 11 ! 

R.G. 

264/4 

236/4 

Lord Roland 

J. S. W. Parker . . 

Newmarket 

24.7.111 

i G.S.B. 

Mac’s Fancy 

G. W. Francis 

Horsliam 

11.7.11 

E.A.K. 

346/4 

Mijor 

E. Walker 

Shepparton 

; 25.8.11 i 

! R.G. 

337/4 

Major Style 

C. HaU 

Echuca . . 

22.8.11 1 

R.G. 

218/4 

Melbourne Prince . . 

J. Catfrey 

English Exam. . . 

23.2.11 

, . 

314/4 

Mick O’Shimter 

P. Glasheeu 

Charlton 

17.S.11 

R.G. 

251/4 

Middleinarch 

J. and 31. J. 
Egan 

Newmarket 

22.7.11 

E.A.K. 

347/4 

324/4 

Milton's Pride 

P. Do-^vnes 

Yarrawonga 

29.8.11 

R.G. 

Moira Lad 

J. W. Barton 

Swan Hill 

22.8.11 

E.A.K. 

231/4 

Montgomery . . i 

Montfave’s Pride . . 

A. Robertson 

Horsham 

11.7.11 

E.A.K. 

392/4 

Geo. Crabbe 

Colac 

15.9.11 

E.A.K. 

217/4 

Mountain Chief 

D. White 

3Ielbourne (Special) 

15.5.11 

G.S.B. 

266/4 

Namhrok . . 

H. J. Nixon 

Newmarket 

22.7.11 

E.A.K. 

329/4 

Napoleon . . 

C. Mardeet 

Pyramid Hill 

24.8.11 

E.A.K. 

365/4 

303/4 

Newton’s Sensation 

J. 3leildejohn 

Numurkah 

29.8.11 

E.A.K. 

Newton’s Style 

Gordon and 3Yil- 
liamson 

3Iaryborough 

16.8.11 

I R.N.J. 

258/4 

Oakbium . . 

A. C. Petrass 

City Horse Bazaar 

24.7.11 

R.G. 

321/4 

Oliver Twist . . ; 

Ingram Bros. 

Rochester 

21.8.11 

R.G. 

253/4 

Patrick’s Pride 

E. L. Edw’ards . . 

Newmarket 

22.7.11 

E.A.K. 

310/4 

Percy’s Hero 

J- Vennell 

Kautva 

17.8.11 

E.A.K. 

:294;4 

Peter’s Pride 

J. Cameron 

Warraeknabeal . . 

11.8.11 

E.A.K. 

328/4 

Powisland Blue 

Blood 2nd 

D. J. 3IUne 

Kerang . . 

23.8.11 

E.A.K. 

■207/4 

Priinley Achilles 

R. A. Smales 

Melbourne (Special) 

10.4.11 

E.A.K. 

393/4 

Pride of Kelvern . . 

W. Phalp 

Colac 

15.9.11 

E.A.K. 

315/4 

Pride of Milton 

J. McKenna 

Charlton 

17.8.11 

R-G. 

300/4 

Prince Charlie 

A. 3IcCliire and ; 
Sons 

Goroke .. 

9.8.11 

G.S.B. 

268/4 

Prince Charlie 

H- F. Ogilvie 

N.Z. Govt. Cert. . . 

29.5.11 

G.S.B. 

272/4 

Prince Harold Boy . . 

Loye, Royle, and 
Thurgood 

Agricultural Offices 

15.7.11 

■259/4 

Prince Margain 

H. J. Bodey 

City Horse Bazaar 

25.7.11 

R.G. 

362/4 

Prince Newton 

W. G. Down 

Bookie . . 

31,8.11 

E.A.K. 

265/4 

Prince of Elderslie . . 

W. J. Baikie 

Newmarket 

24.7,11 

G.S.B. 

366/4 

Prince Robin 

E. W. Fowler 

Numurkah 

2,9.8.11 

E.A.K. 

348/4' 

Ranfurly . . 

J. Blackwood 

Y'arrawonga 

29-8.11 

R.G. 

330/4 

Red Endgn 

Jno. Ervin, sen. . . 

Pyramid 

24.8.11 




Journal of Agricidturc. Victoria. [to May, 1912, 


06 


List of Terminable Certificated Stallions— 


Cert. 

No. 

Name of Horse. 

Owner. 

Parade. 

Dale of 
Exami- 
nation , 

Cblicer. 



I)R.\IJGll'rS — CO? 

itinued. 



568/3 

Baron Milton 

A. Slocum 

Newmarket 

30.6.11 

II. G. 

509/3 

Barons Prince 

Ingram Bros. 

Digger’s Rest 

22.5.11 

II. G. 

474/3 

Baron Stuart 

A. Robertson 

MelbouriK'ABpcc.ial) 

15.5.11 

G.B.B. 

747/3 

Baron Woodlea 

Wm. Williams 

Nuimirkah 

29.8.:il 

E.A.K., 

783/3 

Barrabool 

,Tas. Axford 

Tcraiig 

11.9.11 

E.A.K.. 

775/3 

Bay Knight 

Jas. McRae 

Kyncton 

12.9.11 

R.G. 

464/3 

Bay Star . . 

J. and M. d. Egan 

Agr i eu 1 ti iml Offi ces 

3.4.11 

E.A.K., 

671/3 

Belted Ben 

A. Giddings 

Sea Lake 

19.7.11 

G.S.B. 

693/3 

Ben Hampton 

W. F. Schickerling 

M'arracknabeal . . 

11.8.11 

E.A.K., 

622/3 

Ben Lomond 

G. Carey 

City Horse Bazaar 

24.7.11 

R.G. 

539/3 

Bit of Fashion 

W. Kilpatrick 

Melbourne (Special) 

5.7.11 

G.S.B. 

507/3 

Black Lion 

Graham Bros. 

Newmarket 

30.6.11 

R.G. 

753/3 

Black Mac 

J. T. Peterson 

Melbourne ( Special) 

6.9.11 

E.A.K.. 

600/3 

Black Points 

J. R. Henry 

N.Z. Govt. Cert. . . 

31.5.11 


721/3 

Blue Jloyal 

Balkin and Gerdt.s 

Hamilton 

24.8.11 

R.ir.j. 

675/3 

617/3 

Bold Baron 

H. Jackman 

Bendigo 

2.8.11 

R.G, 

Bold, McGregor 

J. P. Belleville . . 

Newmiarket 

22.7.11 

E.A.K. 

732/3 

Bonaparte 

— . McGregor 

Pakenliam (Special) 

28.8.11 

R.N.J. 

581/3 

Bonnie Boy 

Tucker Bros. 

Horsham 

12.7.11 

R,N.J. 

475/3 

Bonnie Charlie 

A. Robertson 

Melbourne (Special) 

15.5.11 

G.S.B. 

545/3 

Bonny Glen 

H. Hill 

N.Z. Govt. Cert. . , 

8.6.11 


639/3 

Border Lad 

W. Foster and Son 

City Horse Bazaar 

24.7.11 

W.J.C,. 

532/3 

Boro’ Albert Yictor . . 

R. N. Scott 

English Eixam. . , 

20.4.11 


533/3 

Boro’ Candidate 

Jno. Widdis 

English. Exam. .. 

20.4.11 


534/3 

Boro’ Marmion 

Arthur Hart 

English Exam. . . 

20.4.11 


528/3 

Boro' Sportsman . . 

J, P. Belleville . . 

English FiXaiu. . . 

20.4.11 


642/3 

Boy Model 

J. Mills 

City Horse Ba.zaa.i- 

25.7.11 

R.N.J., 

578/3 

Bramhope Paladin . , 

F. Hickman 

Horslium 

11.7.11 

R.N.J., 

508/3 

Braw Scot 

Alex. Sands 

Digger’s Rest 

22.5.11 

R.G. 

808/3 

Bridge Hill King . . 

M. J. Calfrey 

English Exam. . . 

20.10.11 

624/3 

Brilliant Lad 

Mitchell and 

O’Brien 

Agricultural OfUces 

10.6.11 

E.A.K. 

540/3 

Britain’s Flag 

Mitchell and 

Brien 

S. H. Wilson 

Melbourne (Special) 

6.7.11 ’ 

G.S.B. 

737/3 

British Heatlier 

Tiingamah 

29.8.11 

R.G. 

476/3 

British Pride 

Mitchell and 

O'Brien 

J. Blackwood 

Melbourne (Special) 

15.5.11 ! 

E.A.K. 

738/3 

Captain Grigg 

Yarrawonga ■ 

29.8.11 

R.G. 

733/3 

Carmichael 

Jno. Gooden 

Warmambool 

(Special) 

29.8.11 1 

R.N.J. 

758/3 

Carolyn 

Jno. Wm. Bean , . 

Royal Sbow- 

4.9.11 

R.N.J. 

601/3 

Carson's Fancy 

Jas. I^awson 

N.E. Goyt. Cert. . . 

31.5.11 

478/3 

Champion Again 

A. Roherl'son 

Molboumo (Special) 

15.5.11 

O.S.B., 

511/3 

Chatsworth WaiTior 

J. Caffrey 

English Exam. . , 

3.3.11 

627/3 

Clan McArthur 

E. Roberts 

Hermann Sdmoider 

City Horse Bazaar 

24.7.11 

r’g. 

479/3 

723/3 

791/3 

Clydesdale Bill 

Melbourne (BpecAai) * 

15.5.11 

G.B.B. 

ClyoGsdale Prince . , 

E. and A. Breen .. 

Kyabram 

22.8.11 

R.G. 

Clydesdale Prince , . 

R. C. Buchanan . . 

Tallangatta 

19.9.11 

E.A.K, 

647/3 

Colonel Kcitli 

A. J, Williams . . 

City Hm-se Bazaar 

25.7.11 

E.A.K. 

756/3 

Comet 

Brock Bros. 

Royal Show' 

4.9.11 

E.A.K., 

580/3 

Coronation 

G. Oxley 

Horsham 

12.7.11 

R.N.,T. 

541/3 

Cranbourne Stewart 

W. Abram 

Melbourne (Special) 

5.7.11 

R.G. 

574/3 

Creslow Kingmaker 

Geelong Harbor 
Trust 

English Exam. , . 

11.4.11 

480/3 

Oroym Tenant 

W. .T.angloy 

Melbourne (Special) 

15.5.TI 

G.S.B. 

796/3 

Harnley's Pride of 
llytliesdale 

Byrne Bros'. 

Dandonong 

21.9.11 

R.N.J., 

624/3 

Defender . . 

Hooper Bros. 

City Horse Bazaar 

25.7.11 

R.G. 

542/3 

Derby Royal 

Jno. Grant 

Melbourne (Special) 

5,7.11 

R.G. 

481/3 

Devondale Chief 

A. Robertson 

Melboimie (Special) 

35.5.11 

G.S.B. 

666/3 

Diamond Crest 

Walter and Agar 

N.Z. Govt. Cert. .. 

5.5.11 

482/3 

Diamond King 

A. Robertson .. . 

Melbourne (Special) 

15.5.11 

G.S.B. 

517/3 

Dividend . . 

Mitchell and 

O'Brien 

Melbourne (Special) 

15.5.11 

E.A.K.,, 

748/3 

Dreadnought 

J. C. Rockliffe . . 

Numurkah 

' 29.8.11 

' E.A.K., 

722/3 

Drummer’s Style . . 

Neil Anderson, 

Murchison 

,24.8.11 

J R.G. 

569/3 

Drummond King . . 

R. C. Pearse 

Newmarket 

30.6.11 

R.G. 

461/3 

Duncraig Colt 

Alex. Robertson 

Agricultural Offices 

1.4.11 

JS.A.K.. 

602/3 

Dunmore . . 

Jas, Lawson 

N.pj. Govt. Cert. .. 

31.5.11 

573/3 

Dunsby Menestral 
3rd 

Evan Jones 

Englisli Exam. . . 

11.4.11 


809/3 

Eaton Charmer 

M. J. Caffrey . . 

English Exam. . . 

24.11.11 
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List of Terminable Certieicateb Stallions — continued. 


Cert. 

No. 

Name of Horse. 

Owner. 

Parade. | 

Date of 
Exami- 
nation. 

Officer. 








Bbaughts — continued. 


591/3 Earl Erskhie .. G. E. Meyers .. N.Z. Govt. Cert. . . 10.4.11 f 

663/3 Erskine Yet .. H. Graham .. N.Z. Govt. Cert. .. 6.5.11 

514/3 Earl of Darnley .. W. R. Smith .. Agricultural Offices 27.5.11 G.S.B. 

759/3 Fairfield .. .. Gleim Bros. .. Royal Show .. 4.9.11 G.S.B. 

712/3 First Choice .. R. H. Lanyou .. Boort ., .. 15.8.11 R.G. 

777/3 Fitz Liou .. Mrs. Roberts .. Kyueton .. 12.9.11 R.G. 

582/3 Flashlight .. Graham Bros. .. Horsham .. 12.7.11 R.N.J. 

694/3 Flashwood’s Model . . Chas. Masou .. Warracknabeal . . 11.8.11 E.A.K. 

543/3 Forest King .. A. Ohrystal .. Melbourne (Special) 5.7.11 R.G. 

687/3 Fyvie Blacoa .. R. 0. Hauaah .. Donald .. 8.8.11 R.G. 

717/3 Gaer Conctueror .. Juo. Archibald .. Kyabram 22.8.11 R.G. 

577/3 Gamekeeper .. Hermann Hill .. Horsham .. 11.7.11 R.N.J. 

629/3 Gay Gordon .. J. Ferguson .. City Horse Bazaar 24.7.11 R.G. 

544/3 Gay Newton .. Jas. Fatrick .. Melbourne (Special) 5.7.11 G.S.B. 

762/3 Geaeral Mac .. J. K. Marum .. Royal Show .. 4.9.11 E.A.E. 

786/3 Glen Donald .. Alek. Gibson, jun. Port Fairy .. 12.9.11 E.A.K. 

631/3 Glenhope .. .. T. Standing .. City Horse Bazaar 24.7.11 R.G. 

603/3 Glen Lyon .. Jas. Lawson .. N.Z. Govt. Cert. .. 31.5.11 

483/3 Glen Lyon .. A. Robertson .. Melbourne (Special) 15.5.11 E.A.K. 

739/3 Glenaiuick .. Jas. Clark .. Yarrawonga .. 29.8.11 R.G. 

661/3 Goldfinder .. A. E. Freshney .. N.Z. Govt. Cert. .. 6.5.11 

670/3 Good Enough .. Jno. Mills .. N.Z. Govt. Cert. .. 8.4.11 

606/3 Good Shepherd .. D. McClure .. City Horse Bazaar 22.7.11 R.N.J. 

546/3 Haldeii Shepherd .. D. McClure .. Melbourne (Special) 5.7.11 G.S.B. 

691/3 Halley’s Cornet .. C. Ruowldt .. Minyip .. .. 10.8.11 E.A.K. 

727/3 Hanipd®^ •• H. Allen .. Beuhili .. , 22.8.11 G.S.B. 

462/3 Harry Herd .. A. Colvin .. Nathalia (Special) 31.3.11 G.S.B. 

547/3 Harry Lauder .. Jas. Patrick .. Melbourne (Special) 5.7.11 G.S.B. 

469/3 Hatfield’s Pride .. W. J. McKay .. Agricultural Offices 13.5.11 E.A.K. 

460/3 Heather Jock .. Mitchell and Agricultural Offices 25.3.11 G.S.B. 

O’Brien 

649/3 Heather Lad .. Geo. Stokes .. City Horse Bazaar 25.7.11 R.G. 

618/3 Hector Grant L. Bagnell .. City Horse Bazaar 22.7.11 R.G. 

792/3 Hiawatha .. A. L. Hamilton .. Corryong .. 20.9.11 E.A.K. 

570/3 Highland Fame .. C. McMicking .. Newmarket .. 30.6.11 R.G. 

641/3 Highland Prince .. F. Mentha .. City Horse Bazaar 24.7.11 R.G. 

484/3 His Excellency .. Mitchell and Melbourne (Special) 15.5.11 E.A.K. 

O’Brien 

477/3 His Grace .. Mitchell and Melbourne (Special) 15.5.11 G.S.B, 

O’Brien 

519/3 His Lordship .. R. Jack and Son . . Agricultural Offices 3.6.11 G.S.B- 

492/3 His Majesty .. H. J. Whittingham Melbourne (Special) 15.5.11 E.A.K. 

761/3 His Majesty .. E. J. Rickey .. Royal Show .. 4.9.11 R.N.J. 

4S5/3 Ian Moore .. Mitchell and Melbourne (Special) 15.5.11 E.A.K. 

O’Brien 

635/3 Imiismore .. P. F. D’Arcy .. City Horse Bazaar 24.7.11 R.G. 

(514/3 Jack’s the Lad .. H. Hart .. Newmarket 22.7.11 E.A.K. 

763/3 Kelm’s Best .. L. W. Andrews .. Royal Show .. 4.9.11 R.N.J. 

531/3 Kelvin’s Fancy .. A. H. Reed .. NeWiarket .. 19.6.11 R.G. 

(Special) 

548/3 Kia Ora .. .. Juo. Grant .. Melbourne (Special) 5.7.11 R.G. 

576/3 Kingfisher,. .. R. P. Young .. Hor-sham .. 11.7.11 R.N.J. 

773/3 Kingston .. .. Hencbery and Matfra .. .. 14.9,11 R.N.J, 

Hawkins 

584/3 Kinloch Again .. W. T. Bodey .. Horsham .. 12.7.11 E.A.K. 

486/3 Knight Commander A. Robertson .. Melbourne (Special) 15.5.11 E.A.K. 

487/3 Ivnight of the Garter A. and A. Kennedy Melbourne (Special) 15.5.11 G.S.B. 

729/3 King George .. G. Docker ., Wangaratta .. 28.8.11 R.G. 

583/3 King Pippin 2nd .. A. and J. H. Young Horsham .. 12.7.11 E.A.K. 

549/3 Laird of Glengarry . . A. Chrystal .. Melbourne (Special) 5.7.11 G.S.B. 

575/3 Laird of Glenkenicli Geo. Gill ., N.Z. Govt. Cert. . . 25.5.11 

781/3 Landlord .. .. D. McCallum ,. BaUarat ,. 16.9.11 R.G. 

489/3 Laudevar .. A. Robertson .. Melbourne (Special) 15.5.11 E.A.K. 

470/3 Llynely’s First Lord J. Caifrey .. English Exam. .. 3.3.11 

490/3 .Lock Allen .. T. Smith .. Melbourne (Special) 15,5.11 E.A.K. 

579/3 Longford’s Fashion Jas. Gildea .. Horsham .. 11,7.11 f R.N.J. 

512/3 Lymm Champion 2nd J. Caffrey .. English Exam. .. 3.3.11 

513/3 Lymm Forest Boy . . J. Caffrey .. English Exam. .. 3.3.11 

510/3 Lymm Raider .. J. Caffrey .. English Exam. .. 3.3.11 

764/3 Lord Ashmore .. R. A. Ash .. Royal Show .. 4.9.11 E.A.K. 

793/3 Lord Donald ,. A. Harris .. Corryong .. 20.9.11 E.A.K. 

529/3 Lord Garthland J, R. Henry .. Newmarket 19.6.11 R.G. 

(Special) 
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Cert. 

No. 

Name of Horse. 

Owner. 

I*arade. 

Bate of 
E.xami- 
uatioii. 

Ofiicer. 








491/3 

i>S3/3 

607/3 

571/3 

525/3 


649/3 

608/3 

700/3 

768/3 

49S/3 

494/3 

707/3 

672/3 

495/3 


749/3 

658/3 

526/3 

636/3 

702/3 

465/3 

551/3 

696/3 

552/3 

637/3 

554/3 

656/3 

520/3 


555/3 

609/3 

683/3 

515/3 

468/3 

596/3 

673/3 

662/3 

674/3 

690/3 

556/3 

676/3 

677/3 

557/3 

750/3 

Tim 

us'lz 

779/3 

496/3 

521/3 


751/3 

704/3 

610'/3 

466?3 

731/3 

621/3 

588 ,^ 3 ' 

553/3' 

497/3 

795/3' 

■716/3' 

572/3 

498/3 

788/3 


Draughts — continued. 


Lord Hampden 


Pat. Mangau 

Melbourne (Special) 

15.5.11 

Lord Islington 


R. Hornbuckle . . 

N.Z. Govt. Cert. . . 

22 .’7, 11 

Lord Lindsay 


Caffrey and 

. Murphv 

City Horse Bazaar 

Lord Mitchell 


H. McLaren 

Newmarket 

30.6.11 

Lord Roseberry 


Mitchell and 

O’Brien 

Agricultural Offices 

10.6.11 

McGregor . . 


J. Law'son 

City Horse Bazaar 

25.7.11 

McKenzie’s Pride 


A. LauTie 

City Horse Bazaar 

22.7.11 

Maironga Prince 


Wm. Blair 

Wat diem 

10.8.11 

Major’s" Pride 


Stuckey Bros. 

Traralgon 

13.9.11 

Marksman 


D. F. Hourigan . . 

Melbourne (Special) 

15.5.11 

Mark Ward 


J. Schinnick 

Melbourne (Special) 

15.5.11 

Marshall . . 


Jno. Stafford 

Geelong., 

17.8.11 

Mataura . . 


W. Widdis 

N.Z. Govt, Cert. . , 

23.5.11 

Merry Maker 


Mitchell and 

O’Brien 

Melbourne (Special) 

15.5.11 

Merton’s Pride 


H. Rolls 

Numurkab 

29.8.11 

Model Prince 


Jno. Gifford 

N.Z. Govt. Cert. . . 

23.5.11 

Monarch . . 


Mitchell and 

O’Brien 

Agricultural Offices 

10.6.11 

Moravian . . 


Hugh Boyd 

City Horse Bazaar 

24.7.11 

Murray King 


C. Milson 

Cobram 

14.8.11 

Neil Marshall 


T. Coogaii 

Agricultural Offices 

8.4.11 

Nelson Lvon 2nd 


Jno. Grant 

Melbourne (Special) 

5.7.11 

Neotstield Rufus 


Jno. Munro 

N.S.W. Exanii 

23.6.11 

Netherhall 


Jas. Patrick 

Melbourne (Special) 

5.7.11 

Never Despair 


Thos. Kelly 

City Horse Bazaar 

24.7.11 

Ne-ftTon Moore 


Jas, Patrick 

Melbourne (Special) 

5.7.11 

Newton’s Best 


J. J. McCarron . , 

N.Z. Govt. Cert. . . 

23.5.11 

Nobleman 


Mitchell and 

O’Brien 

Agricultural Offices 

3.6.11 

Perfection 


Jas. Patrick 

Melbourne (Special) 

5.7.11 

Perfect Motion 


Peter Byrne . 

City Horse Bazaar 

22.7.11 

Powlett . . 


Hocking Bros. . . 

Bendigo 

2.8.11 

Premier . . 


Geo. Smith 

Rosedale (Special) 

26.5.11 

Premier Grey 


Mitchell and 

O’Brien 

Agricultural Offices 

22.4.11 

Premier Lauder 


P. Kelleher 

N.Z. Govt. Cert. . . 

9.6.11 

Premier McNab 


Jno. Burns 

N.Z. Govt. Cert. . . 

9.6.11 

Premier Millar 


C. J. Coles 

N.Z. Govt. Cert. 

9.6.11 

Premier Montgomery 
of Willowbank 

A. Lummins 

N.Z. Govt. Cert. . . 

9.6.11 

Purves 


F. L. McIntosh . . 

Jeparit . . 

9.8.11 

Pride of Albury 


A. Clirystal 

Melbourne ( Special) 

5.7.11 

Pride of Clifton 


W. T. Caldwell . . 

N.Z. Govt. Cert. . . 

23.5.11 

Pride of Cray 


A. E. Cockram . . 

N.Z. Govt. Cert. . . 

23.5.11 

Prince Albert 


A. Chr3'stal 

Melbourne (Special) 

5.7.11 

Prince Cedric 


Joseph Jeffrey . . 

Nuinurkah 

29.8.11 

Prince Edwiii 


Jas. Dwyer 

Rush worth 

24.8.11 

Prince Imperial 


Sir S. McCaughey 

City Horse Bazaar 

25.7.11 

Prince Imperial' 


J. Mansfield 

K>>Ttieton 

12.9.11 

Prince Thomiey 


C. McFarlane 

Melbourne (Special) 

15.5.11 

Quality 


Mitchell and 

O’Brien 

J. BIcMiirraj' 

Agricultural Offices 

3.6.11 

Quality Prince 


Numurkalf 

29.8.11 

Raiitin Robin 


Jas. Galloway 

Maryborough 

16.8.11 

Referendum 


J. F. Farrer 

City Horse Bazaar 

22.7.11 

Eight Royal 


Caffrey . and 

Murphy 

Melbounie (Special) 

10.4.11 

Bobbin 


J. R. W. Powles 

Shepparton 

25.8.11 

.Roseiieath Clan 


W. G. Wilkinson 

City Horse Bazaar 

24.7.11 

Bussell Yet 2nd 


Graham Bros. , . . 

Horsham 

12.7.11 

Eoyal Barclay 


A. Robertson 

Melbourne (Special) 

5.7.11 

Royal Ben 


Mitchell and 

O’Brien 

Melbourne (Special) 

15.5.11 

Royal Carlyle 


R. H. Biggar 

Korumbnrra 

20.9.11 

Royal Champion 


W. Hercus , , . 

Pyramid 

24.8.11 

Royal Edward 


Graham Bros. ... 

Nemnarket 

30.6.11 

Royal Edward 


Mitchell and 

O’Brien 

Melbourne (Special) 

15.5.11 

Royal Gartfey 


Sj'dney Knight , . 

Warmambool 

14.9.11 


G.S.B. 

R.G. 

R.G. 

E.A.K. 

E.A.R. 

R.a 

R.G. 

R.N.J. 

G.S.B. 

E.A.K. 

G-.S.B. 

e.a'.k. 

E.A.K, 

e.a'.k. 

E.N.J. 

G.S.B. 

G.S.B. 


G.S.B. 

R.N.J. 

R.G. 


R.G. 

R.G. 

R.G. 

W.J.O. 

G.S.B. 


E.A.K. 

R.G. 


R.G. 

E.A.K. 

R.G. 

E.A.K. 

R.G. 

G.S.B. 

G.S.B. 


E.A.K. 

R.N.jr. 

R.G. 

E.A.K. 


R.G. 

B,.G. 

E.A.K. 

G.S.B. 

G.S.B. 


R.G. 

E.A.K. 

R.G. 

G.S.B. 

E.A.K., 
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—continued. 





Date of 


Cert. 

Nunie ol Horse. 

0\\mer. 

Parade. 

Exami- 

Officer. 

N'o. 




nation. 




Draughts — co 

ntimied. 



597/3 

Royal Gordon 

Philip Bolte 

N.Z. Govt. Cert. . . 

30.5.11 


558/3 

Royal Gordon 

E. S. Baiiliere 

Melbourne (Special) 

5.7.11 

G.S.B„ 

499/3 

Royal Hurry 

A. Robertson 

Melbourne (Special) 

15.5.11 

E.A.K. 

611/3 

Royal Newton, 

A. G. Hildyard , . 

City Horse Bazaar 

22.7.11 

R.G. 

550/3 

Royal Oak 

J. D. Mitchell . . 

Agricultural Offices 

8.7.11 

G.S.B. 

650/3 

Royal Palmer 

McNabb Bros. 

Newmarket 

24.7.11 

E.A.K. 

o&QjZ 

Royal Review 

J. D. Mitchell . . 

Agricultural Offices 

8.7.11 

G.S.B. 

500/3 

Royal IleA/iew 

A. Robertson 

Melbourne (Special) 

15.5.11 

G.S.B., 

744/3 

Royal Robin 

P. and R- Ferrari 

Nathalia 

30.8.11 

E.A.K.. 

Q26I3 

Royal Saxon 

E. Roberts 

City Horse Bazaar 

24.7.11 

R.G. 

657/3 

Royal Signal 

P. Rogers 

N.Z. Govt. Cert. .. 

6.5.11 


518/3 

Royalty 

Mitchell and 

Melbourne (Special) 

15.5.11 

G.S.B.- 



O’Brien 




501/3 

Royal Willie 

Allan Boyd 

Melbourne (Special) 

15.5.11 

E.A.K. 

645/3 

Sandy McKenzie . . 

Mitchell ' and 

City Horse Bazaar 

25.7.11 

R.N.J. 



O'Brien 




530/3 

Saxon Hall 

J. J. Murphy 

Newmarket 

19.6.11 

R.G. 




(Special) 



810/3 

Scarcliffe Memento 

M. J. Caffrey 

English Exam. . . 

20.10.11 


742/3 

Scottish Chief 

W. Ford 

Dookie . . 

31.8.11 

e.a’k. 

585/3 

Scottish Lad 

A. Hoff 

Horsham 

12.7.11 

R.N.J. 

638/3 

Scottish Premier 

Win. Walter 

City Horse Bazaar 

24.7.11 

R.N.J. 

805/3 

Scottish Pride 

A. J. Tozer 

Blackwood Forest 

3.11.11 

R.G. 




(Special) 



745/3 

Shepherd Boy 

J. H. Tuckett . . 

Nathalia 

30.8.11 

E.A.K. 

741/3 

Shepherd Charlie . . 

E. F. Bedwell . . 

Tatura . . 

31.8.11 

R.G. 

019/3 

Shepherd Signal 

J. O’Brien 

N.Z. Govt. Cert. . . 

21.4.11 


743/3 

Shepherd’s Pride . . 

W. Church 

Dookie 

31.8.11 

E.A.K. 

746/3 

Shepherd’s Style 

Jas. Ross 

Nathalia 

30.8.11 

E.A.K. 

811/3 

Sherwood Royal Tom 

M, J. Caffrey 

English Exam. . . 

20.10.11 


604/3 

Silver King 

James Lawson . . 

N.Z. Govt. Cert,. . . 

31.5.11 


800/3 

Son of Champion . , 

Turner Bros. 

Whittlesea 

22.9,11 

R.N.J. 

697/3 

Southern Star 

H. Green 

Birchip . . 

9.8.11 

R.G. 

713/3 

Spanish King 

R. Heywood 

Kerang . . 

23.8.11 

E.A.K. 

559/3 

St. Ambrose 

Jas. Patrick 

Melbourne (Special) 

5.7.11 

R.G. 

516/3 

Statesman 

N. C. Teychenne ' 

Melbourne (Special) 

15.5.11 

E.A.K. 

634/3 

Sir Edwin 

11. H. Landale . . 

City Horse Bazaar 

24.7.11 

R.N.J. 

502/3 

Sir James 

P. Mangan 

Meiboume (Special) 

15.5.11 

E.A.K. 

560/3 

Sir John Small 

A. Chrystal 

Melbourne (Special) 

5.7.11 

G.S.B. 

678/3 

Sir Norman Ivanhoe 

H. J. Bodey 

N.Z. Govt,. Cert. .. 

20.6.11 


705/3 

Sir Regulns 

— . Howe 

Inglewood 

17.8.11 

R.N.J. 

612/3 

Sir Robin 

C, H. McCuUoch . . 

City Horse Bazaar 

22.7.11 

R.N.J. 

660/3 

Sir Tliomas 

Caffrey and 

N.Z. Govt. Cert. .. 

6.6.11 




Murphy 




561/3 

Sir Walter Royal 

Jno. Grant. 

Melbourne (Special) 

5.7.11 

R.G. 


Bush 





704/3 1 

Rautin Robin . . , 

Ja.s. Galloway 

Maryborough 

16.8.11 

R.N.J. 

586/3 

Sir Walter Scott ..1 

S. H. Bleakley . . 

Horsham 

12.7.11 

E.A.K. 

659/3 

Sir William 

Will. McClelland . . 

Lara (Special) 

29.7.11 

G.S.B. 

714/3 

Tasman 

W. G. Hastie 

Kerang . . 

23.8.11 

! E.A.K. 

632/3 

Time o’Day 

Anson Bros. 

City Horse Bazaar 

24.7.11 

R.G. 

503/3 

Top Sail . . 

Olsen and Ham- 

Meiboume (Special) 

15.5.11 

G.S.B. 



mond 




504/3 

Tire Baron 

P. Mangan . . ! 

Meiboume (Special) 

15.5.11 

G.S.B. 

505/3 

The Bruce 

Mitchell and 

Meiboume (Special) 

15.5.11 

G.S.B. 



O'Brien 




562/3 

The Chief 

Jas. Patrick 

Melbourne (Special) 

5.7.11 

G.S.B. 

563/3 

The Earl . . 

Mitchell and 

Melbourne (Special) 

5.7.11 

G.S.B. 



O’Brien 




652/3 

Tire Gift . . 

T. Maddy 

Newmarket 

24 . 7.11 

E.A:K.. 

488/3 

The Laird of Craigie- 

P. Mangan 

Melbourne (Special) 

15.5.11 

G.S.B. 


burn 





703/3 

The Liberal 

A. Borland 

Dunolly . . 

15.8.11 

R.N.J.' 

620/3 

The McDonald 

Jas. Hamilton 

City Horse Bazaar 

24.7.11 

R.G. 

506/3 

The Premier 

T. Haley, jmi. . . 

Melbourne (Special) 

15.5.11 

E.A.-K. 

613/3 

The Scout.. 

W. J. White 

City Horse Bazaar 

22.7.11 

R.G. ■ 

630/3 

The Squatter 

J. H. Cornfoot , . 

City Horse Bazaar 

24.7.11 

■ R.G. 

522/3 

The Star . . 

Jno. McLeod 

Agricultural Offices 

3.6.11 

'G.S.B. ^ 

523/3 

The Stockman 

Walter and Agar 

Agricultural Offices 

3.6.11 

G.S.B. 

507/3 

The Success 

Mitchell and 

Meiboume (Special) 

15.5,11 

G.S.B. 



1 O’Brien 

' 
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Cert. I 
No. j 

Name of Horse. 

1 OwBer. 

Parade. 

1 

Date of 
Exami- 
nation. 

Officer. 








527/3 

615/3 

679/3 

593/3 

564/3 

651/3 

6!)5/3 

663/3 

643/3 

563/3 

623/3 

784/3 

638/3 

655/3 

710/3 

639/3 

715/3 

632/3 

594/3 

633/3 


Draughts — contmued. 


The Thistle 

Mitchell and 

O’Brien 

Agricultural Offices 

10 .6.11 

The Vet. . . 

C. K. Peel 

Newmarket 

22.7.11 

Undaunted Knight , . 

Hay and Thone- 
mann 

N.Z. Govt, Cert. , , 

23.5.11 

Union Jack 

G. W. Pickford . . 

Horsham 

12.7.11 

Ury Park . . 

Jno. Eousch 

Melbourne (Special) 

5.7.11 

Wallace , . 

H. J. Nixon 

Newmarket 

24.7.11 

Wallace 2nd 

Jas. Lawson 

N.Z. Govt. Cert. . . 

31.5.11 

Wee Laddie 

Andrew M. John- 
ston 

J. Mills 

Sale (Special) 

20.7.11 

Welcome Boy 

City Horse Bazaar 

25.7.11 

Woodlands 

Jas. Patrick 

Melbourne (Special) 

5.7.11 

Wrangler . . 

P. S. Oppenlieim . . 

City Horse Bazaar 

24.7.11 

Young Admiral 

D. H. James 

Terang . , 

11.9.11 

Young Ben 

King Bros. 

Bircliip . . 

9.8.11 

Young Clyde 

0. G. Eichner 

City Horse Bazaar 

26.7.11 

Young Coronation . , 

W. J. Bennett . . 

Quambatook 

15.8.11 

Young Kelmseott . . 

Thos. Bellett 

Watchem 

10 .8.11 

Young King 

E. G. Deuyer 

Kerang . . 

23.8.11 

Young Kialocb 

Jno. Maher 

Minyip . . 

10 .8.11 

Young Laird of 

W. Johns 

Horsham 

12.7.11 

JU^lLcbl A. 

Young Timekeeper . . 

Anderson Bros. . . 

City Horse Bazaar i 

24.7.11 


E.A.K. 

E.A.E. 


B.k'.j. 

II.N.J. 

B.G. 

H.N.J. 

E.A.K. 

K.G. 

E.A.K. 

KG. 

KG. 

E.A.K. 

E.A.K. 

E.A.K. 

B,.G. 


THOROUGHBREDS. 


802/3 

807/3 

467/3 

1 Brown Peer 

The Bachelor 

1 Warrongh 

. . j Geo. Nixon 
. . J. Bird 
..It. McKimmis 

. . j Orbost , . . , ] 

. . Ballarat Show 
. . 1 Melbourne (Special) j 

3 . 10.11 1 
16.11.11 
10.4.11 

KN.J. 

KG. 

B.A.K. 



LIGHT 

HORSES. 




686/3 

754/3 

634/3 

803/3 

680/3 

760/3 

6S1/3 

706/3 

688/3 

806/3 

789/3 

718/3 

682/3 

799/3 

589/3 

778/3 

726/3 

701/3 

769/3 

695/3 

685/3 

752/3 

767/3 

734/3.1 


Abbey 

Admiral Sperry 
Boimy ^IcEinney 
Direction . . 

First Voyage 
Game Boy 
Harold Direct 
Higiiland Gleve 
Jack Ckristian 
King 

Lord Lincoln 
Lord Lyndsey 
Oakwood King 
Odd Patch 
Osterly Grange 
Preston Junior 
Prince Harold 
Quickshot 
Silver Bells 
Sir Carlaw 
Sir Hambletonian 
Triport 

Walter Bell Boy 
Yarpeet . , 


785/3 

720/3 

776/3 

787/3 

757/3 

689/3 

794 / 3 ' 

625/3 

'711/3' 

\719/3 

765/3 

766/3 


Advance . . 
Bantam , . 

Black Osterley 
Bobs 

Coronation 
Cutty Sark • 
Dandy Boy. 

Dandy Premier 
Little “Wonder 2nd 
Lord Lonsdale 
Kimble Boy 
Prince Leo 3rd 


! Harricks Bros. . . 

B. Batson 
E. Matchett 

B-. E. C'orbould , . 
W. Greaves 
E. Batson 
T. Gawsey 
T. Larcombe 
E. C. Hannah 

C. Bartlett 
Geo. Trigg 
J. T. Ovens 
E. Matchett 
G. A. Finlay 
O. Maroske 
McLure and Sons . . 
C. Barley 

J. Jackman 
W. Widdis 
J. Bunge 

A. J. MiteheU . . 
Jno. Shinnick 
AltW^est 
J- Fisher 


Ararat . . 

Royal Show 

Bendigo 

Mildura 

Bendigo 

Royal Show 

Bendigo 

Geelong 

Donald . . 

Agricultural Offices 

Colac 

Kyabram 

Bendigo 

Lang Lang 

Horsham 

Kyneton 

Hopetoun 

Balmoral 

Traralgon 

Warracknabeal . . 

Agricultural Offices 

Numurkah 

Royal Show 

Hopetoun 


8.8.11 

4.9.11 

2.8.11 

5.10.11 

2.8.11 


4.9.11 

2.8.11 

17.8.11 

8.8.11 

4.11.11 

15.9.11 


22.8.11 

2.8.11 


12.9.11 

23.8.11 

11 . 8.11 

13.9.11 

11 . 8.11 

5.8,11 

29.8.11 


4.9.11 

23.8.11 


G.S.B. 

E.K.J. 

KG. 

G.S.B. 

R.G. 

E.K.J. 

E.G. 

G.S.B. 

E.G. 

G.S.B. 

E.A.K. 

E.G. 

E.G. 

G.S.B. 

E.N.J. 

E.G. 

G.S.B. 

KN.J. 

E.K.J. 

E.A.K. 

E.A.K. 

E.A.K. 

E.K.J. 

G.S.B. 


PONIES. 


L. Harper 
Brown Bros. 
H. Morris 
W. H. Podger 
Jno. Ellis 
J- Oliver 
Grieves Bros. 
J. Meheron 
H. Burness 
W. Coe .. 

E. Ridley 
J. R. Brien 


Port Fairy 
Hamilton 
Kyneton ^ 

Camperdown 
Royal Show 
Jeparit .. 
Ijeongatha 
City Horse Bazaar 
Benalla 
Coleraine 
Royal Show ! 

Royal Show 


12.9.11 

24.8.11 

12.9.11 

13.9.11 

4.9.11 

9.8.11 

20.9.11 

25.7.11 

18.8.11 

22.8.11 

4.9.11 
4.9.11 


E.A.K. 

KN.J. 

E.G. 

E.A.K. 

E.N.J. 

E.A.K, 

KN.J. 

E.G. 

G.S.B. 

KN.J. 

E.A.K. 

E.A.K. 
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List of Teeminable Ceetificated Stallions — continued. 


Cert. 

No. 

Name of Horse, 

Owmer. 

Parade. 

Date of 
Exami- 
nation. 

Officer. 



1 





Ponies — continued. 


798/3 

Eobin 

E.. Masters 

Dandenong 

21.9.11 

797/3 

Eobin . . 

L, Beazley 

Dandenong 

21.9.11 

771/3 

Eoy 

C. F. Jenkins 

Bairn.'^dale 

13.9.11 

708/3 

Satan 

Wm. Day 

Geelong 

17.8.11 

774/3 

Wee MacGregor 

W. S. McCole 

Maffra . . 

14.9.11 

812/3 

What’s Wanted 3rd 

Miss S. L. Eobin- 

Agricultural Offices 

23.3.12 



son 

(Special) 


709/3 

Young BaEygauley 

C. Andersoii 

Geelong 

17.8.11 


E.N.J. 

PuN.J. 

E.N.J, 

G.&.B. 

E.KJ. 

E.N.J. 

G.S.B. 


(Two-year-old Certificates expiring 30th June, 1912.) 

BRAUGHTS. 


123/2 

Admiral Gun 

McNabh Bros. 

Newmarket 

24.7.11 

127/2 

Altona 

G. H. Lister 

Kyabram 

26,7.11 

146/2 

Baron Again 

E. Ealston 

Euroa . . 

1.9.11 

136/2 

Blenheim . . 

C. F. Menzel 

Hamilton 

24.8.11 

122/2 

Bonnie Carlyle 

H. McCue 

City Horse Bazaar 

25.7,11 

128/2 

Chilo 

A. Eoss 

City Horse Bazaar 

26.7.11 

147/2 

Cock of the North . . 

L. McLeod 

Tatura . . 

31.8.11 

140/2 

Coronation 

C. Marshman 

Beulah . . 

22.8.11 

130/2 

Defender’s Pride 

Henry Bunge 

Minyip . . 

10.8.11 

116/2 

Don McDonald 

F. Mentha 

Horsham 

11.7.11 

117/2 

Duiimorc’s Pride 

A. and J. H. Young 

Horsham 

11.7.11 

157/2 

Eaton Ensign 

M. J. Caffrey 

English Exam. . . 

24.11.11 

115/2 

Federal Scot 

A. W. Andrews . . 

Agricultural Offices 

6.7.11 

134/2 

Gold Link.. 

C. Ehodes 

Casterton 

23.8.11 

118/2 

Hampton Lad 

A. and J. H. Y’oung 

Horsham 

11.7.11 

133/2 

Hero’s Pride 

W. Dowling 

Kerang . . 

23.8.11 

139/2 

Helm’s Champion . . 

Wm. Liiby 

Ballan . . 

26.8.11 

148/2 

Legislator 

C. IV. Ludemann 

Dookie . . 

31 8.11 

150/2 

Lord Eonald . . 

E. J. Eickey 

Eoyal Show 

4.9.11 

158/2 

Lymm Prime Minister 

M. J. Caffrey 

English Exam. . . 

24.11.11 

144/2 

Major Calbourne . . 

Clias. Heal 

Tungamah 

29.8.11 

114/2 

M.asher 

W. E. Smith 

Agricultural Offices 

27.5.11 

119/2 

Merry Hampton 

A. and J. H. Young 

Horsham 

11.7.11 

124/2 

Mo rang Fashion 

D. McKenzie 

Newmarket 

24.7.11 

126/2 

Perfection 

J. Poulton andSons 

City Horse Bazaar 

26.7.11 

142/2 

Pride 

J. M. Phillips 

Shepparton 

25.8.11 

129/2 

Prince Henry 

A. Parish 

City Horse Bazaar 

26.7.11 

151/2 

Prince of Albyn 

P. O’Donnell 

Kyneton 

12.9.11 

152/2 

Eoseneath King 

Jno. Jamieson 

Yarrain 

18.9.11 

135/2 

Eoyal Main 

Stock Bros. 

Casterton 

23.8.11 

131/2 

Scottie 

H. Schmidt 

Nhill . . 

16.8.11 

121/2 

Scottish I’rince 

Jesse Stokes 

City Horse Bazaar 

24.7.11 

138/2 

Sir Donald 

J. E. Jackson 

Hamilton 

24.8.11 

154/2 

Sir Eoger . . 

J. Allison 

Leongatha 

20.9.11 

132/2 

The I.aird 

F. C. Thomas 

Nliiir 

16.8.11 

143/2 

Upward 

,L D . Phillips 

Shepparton 

25.8.11 

153/2 

Young St. Albans . , 

I P. Mason 

Yarram 

18.9.11 

120/2 , 

Young Tatton 

1 I*. B3Tne 

City Horse Bazaar 

22.7.11 



THOROUGHBREDS, 


137/2 1 

1 Scotch Mixture . . 1 

W. 0. Bayley , . \ Hamilton . . | 

i 24.8.111 



LIGHT HORSES. 


145/2 ! Dreadnought 

A. Hunter . . j 

Seymour 

1 1.9.11! 



POMES 



156/2 

Commodore 

W. L. Webb 

Narre Warren 

6.12.11 

149/2 

Gentleman Charlie . . 

F. Gunner 

^opcoiUii^ 

Eoyal Show 

4.9.11 

155/2 

Major Melrose 

W. Woodmason . . 

Agricultural Offices 

2.12.11 

141/2 

Scottie 

W. W. Vincent . . 

Wangaratta 

28.8.11 


E.A.K. 

G.S.B. 

R-G. 

R.N.J. 

G.S.B. 

G.S.B. 

E.G. 

G.S.B. 

E.A.K. 

E.N.J. 

E.N.J. 

E.G. 

E.N.J. 

E.N.J. 

E.A.K. 

E.A.K. 

E.A.E. 

E.N.J. 

E.G. 

G.S.B. 

E.N.J. 

G.S.B. 

E.N.J. 

E.G. 

G.S.B. 

E.G. 

E.N.J. 

E.N.J. 

E.A.K. 

E.N.J. 

E.N.J. 

E.N.J. 

E;A.K, 

E.G. 

E,N.J. 

E.N.J. 


E.N.J. 


E.A.K. 


E.G. 

E.N.J. 

G.S.B. 

E.G. 
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STALLIOI PARADES, 1912. 


TIME TABLE. 


District and Date. 

Place. 

Time. 

Otficer Arrives. 

Office]- Jjoavcs. 

SPECIAL. 





16tli to 20111 July . , 

22nd to 27tli July . . 

City Horse 
Bazaar 
Newmarket 
Horse Ba- 

iO a.m. 

10 a.m. 



Erery Saturday, 29tb 
June to 14tli Dee, 

zaar 

Agricultural 

Offices 

10 a.m. to 
12 noon 



WDLUERA No. 1. 





2rid to Srd July 

Horsham'’* . , 

10 a.m. 



IVLILLEE No. 1. . 





Wednesday. ITth July 
Tnursday, IStli July 

Sea Lake* . . 
Charlton* . . 

2 p.m. 

■2 p.m. .. 

9,55 p.m. (16th) 
12.3 p.m. 

6.40 am. (ISth) 
12.23 p.m. (19th) 

MALLEE No. 2. 

Tuesday, 30th July . . 

Tuesday, 30th July . . ■' 
Wedneisday, 31st July 

Quamha- 

tookt 

Boort* 
Bendigo* . . 

1 

10 a.m. . . 

3 p.m. . . 

3 p.m. . . 

6.35 p.m. (29th) 

12.29 p.m. 

11 a.m. 

U .5 a.m. 

6.10 a.m. (31st) 
12.15 p.m. (1st 

Eriday, 2ncl Aug. 

Wyeheprooff 

1 

10.30 a.m. 

6.5 p.m. (1st 
Aug.) 

Aug.) 

11.20 a.m. 

WIMdlERA No. 2. 





Tuesday, 30th July . . 
Wednesday, 31st July 
Thursday, 1st Aug. 
Eriday, 2nd Aug. 

Hopetoun . . 
i I\Iui'toaf 
Beulah 
Warraokna- 
bealf 

10.15 .ra. 
2 p.m, 

10.30 a.m. 

1.30 p.m. 

10.15 a.in. 

4.50 p.m. (30th) 
9.10 p.m. (3 1st) 
2.25 (1st 

Aug.) 

11.20 a.m. 

6.20 p.m. 

12.40 p.m. 
i2.55 p.m. 

WESTER, N No. 1. 





Tuesday, 30th July . , 
Thursday, 1st Aug. . . 

Balmoral* .. 
Portland* . . 

3 p.m. 

3 p.m. 

11.30 a.m. 

1,2 p.m. 

11 a.m. (31st) 

8.10 a.m. (2nd) 

WIMMERA No. 3. 





Wednesday, 31st July 

Goroke* 

3 p.m. 

2.20 p.m. 

6.30 a.m. ( 1 st 

Thursday, 1 si Aug. .. 

Edenhope* 

3 p.m. 

12 noon 

Aug.) 

2.30 p.m. (2nd) 
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Stallioist Parades, Time Table — continued. 


District and Date. 

Place. 

Time. 

Officer Arrives. 

Officer Leaves. 

WIMMERA No. 4. 





Monday, 5tli Aug. . . 

Stawell 

3 p.ni. 

2,38 p.m. 

10.13 p.m. 

Tuesday, dtli Aug. . . 

Rainbow 

2 p.m. 

1.15 p.m. 

8 p.m. 

Wednesday, 7th Aug. 

Jeparit 

2 p.m. 

9.13 p.m. (6th) 

5.17 p.m. 

Thursday, 8th Aug. . . 

Minyip 

2 p.m. 

6.53 a.m. 

4.8 p.m. 

Eriday, 9th Aug. 

Ararat 

1.30 p.m. 

9.25 p.m. (Sth) 

3.39 p.m. 

MALLEE No. 3. 





Monday, 5th Aug. . . 

Heathcote . . 

2 p.m. 

11.41 a.m. 

8.17 j>.m. 

Tuesday, Otli Aug. . . 

St, Arnaiid 

3.30 p.m. 

3.22 p.m. 

9.42 p.m. 

Wednesday, 7th Aug. 

Donald 

2 p.m. 

10.52 p.m. (6th) 

6 p.m. 

Thursday, 8th Aug. . . 

Watchemf . . 

2 p.m. 

7.27 p.m. (7th) 

7.20 p.m. 

Eriday, 9th Aug. 

MALLEE No. 4. 

Rircliipt 

10 a.m. . . 

8.5 p.m. (Sth) 

12.25' p.m. 

Monday, 5tli Aug. . . 

Pyramid* . . 

3 p.m. . . 

2.36 p.m. 

3.28 p.m. (6tli) 

Wednesday, 7th Aug. 

Swan Hill* 

2 p.m. 

7.15 p.m. (Gth) 

11 a.m. (8tli) 

Thursday, 8th Aug. . . 

Kerang* 

2 p.m. 

12.39 p.m. 

6 a.m. (9tli; 

Friday, 9th Aug. 

Elmore 

2 p.m. 

1.11p.m. 

4.55 p.m. 

CENTRAL No. 1. 





Monday, 12th Aug. . . 

Marybo- 

rough* 

2 p.m. 

12.32 p.m. 

6.5 a.m. (13th) 

Tuesday, 13th Aug. .. 

Englewood . . 

ll a.m. . . ' 

S.40 a.m. 

2.10 p.m. 

Tuesday, 13th Aug. . . 

Dunolly* . . 

4 p.m. 

3.50 p.m. 

9.17 a.m. (14th| 

Wednesday, 14tli Aug. 

Chines 

2 p.m. 

1.43 p.m. 

6.45 p.m. 

Thursday, loth Aug. 

Greelong 

2 p.m. 

12.10 p.m. 

5.50 p.m. 

NORTH-EASTERN 
No. 1. 





Monday, 1 2th Aug . . . 

Benalla* 

2 p.m. 

11.15 a.m. 

7.41 p.m. 

Tuesday, 13th Aug. . . 

Wangaratta* 

2 p.m. 

5.24 p.m, (12th) 

12.34 a.m. (14th) 

Wednesday, 14th Aug. 

Myrtieford* 

3 p.m. 

2.54 p.m. 

7.17 a.m, (15th) 

Thursday, 15th Aug. 

Euroa 

3 p.m. 

11.11 a.m. 

6.32 p.m. 

Saturday, i7th Aug.. . 

(hstlemaine 

1 1 a.m. . . 

i0.20 a.m. 

12.56 p.m. 

WIMMERA No. 5. 





Wednesday, 14th Aug. 

Nhill* 

2 p.m 

1.31 a.m. 

S.IO a.m. (15th) 

Thursday, 15th Aug. 

Evaniva* 

2 p.m. 

9.30 a.m. 

5.52 a.m. (IGtli) 

Friday, i 6th Aug. .. 

Dimboola* . . 

2 p.m. 

0.14 a.m. 

2,18 a.m. (17th) 

WESTERN No; 3. 





Tuesday, 20th Aug. . . 

Golerainet . . 

2 p.m. 

6.35 p.m. (19th) 

10 a.m, (2ist) 

(Driving) 

Wednesday, 21st Aug. 

Casterton* 

2 p.m. 

12 noon (Dri-slng) 

8.15 a.m. (22nd) 

Thursday, 22nd Aug. 

Hamilton . . 

2 p.m. 

11.50 a.m. 

4.35 p.m. 

Eriday, 23rd Aug. . . 

Penshurstf 

1.30 a.m. 

7.33 p.m. (22nd) 

10.17 a.m. 

Saturday, 24th Aug. 

Ballan 

iO a.m. . . 

8.18 a.m. 

T2.2 p.m. 
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Stallioi!^ Parades, Time Table — continued. 


District and Date. 

Place. 

Time. 

Officer Arrives. 

OflU;er Leaves. 

GOULBURN 
VALLEY No. 1. 





Tuesday, 20th Aug- . - 
Wednesday, 21st Aug. 
Wednesday, 21st Aug. 
Thursday, 22nd Aug. 
Thursday, 22nd Aug. 
Priday, 23rd Aug. . . 

Daylesford . . 
Rochester . . 
Eehuca* 
Murchison , . 
Rushworth 
Cobram 

2 p.m. 

11 a.m. . . 

3 p.m. 

9.30 a.m. . . 

2 p.m. 

2 p.m. 

11.50 a.m. 

10.58 p.m. (20th) 
2.15 p.m. 

8.30 a.m. 

11.48 a.m. 

1.57 p.m. 

3.25 p.m. 

1.36 p.m. 

5 a.m. (22nd) 
10.58 a.m. 

5.20 p.m. 

3.10 p.m. 

GOULBURN ! 

VALLEY No. 2. 1 





Monday, 19th Aug. . . 
Tuesday, 20th Aug. . . 
Wednesday, 21st Aug. 
Thursday, 22nd Aug. 
Thursday, 22nd Aug. 
Friday, 23rd Aug. . . 

DooMe 

Nathalia 

Numurkaht 

Tatura 

Kyahram . . 

Shepparton'f 

2 p.m. 

2 p.m. 

2 p.m. 

10 a.m. . . 

2 p.m. 

2 p.m. 

12.52 p.m, 

1.40 p.m. 

4.10 p.m. (20th) 
8.30 p.m. (21st) 
12.50 p.m. 

8.23 p.m. (22nd) 

4.11 p.m. 

3.25 p.m. 

4.43 p.m. 

11.42 a.m. 

4.20 p.m, 

5,49 p.m. 

NORTH-EASTEBd^ 
No. 2. 

' 




Monday, 26th Aug. . . 
Tuesday, 27th Aug. . . 
Tuesday, 27th Aug. . . 
Wednesday, 28th Aug. 
Thursday, 29th Aug. 
Thursday, 29th Aug. 
Friday, 30th Aug. . . 

Ruthergien 
Y^arrawonga 
Tungamah* 
Seymour , . 
Yeat 

Mansfield . . 
Alexandra . . 

2 p.m. 

10 a.m. . . 

4 p.m. 

2 p.m. 

9.30 a.m. 

2 p.m. 

2 p.m. 

1.48 p.m. 

10.22 p.m. (26th) 
3.28 p.m. 

12.5 p.m. 

10.20 p.m. (28th) 
1.63 p.m. 

12.35 p.m. 

3.22 p.m, 

2.45 p.m. 

7.45 a.m. (28th) 
8.33 p.m. 

10.40 a.m, 

3.25 p.m. 

4.40 p.m. 

GENTEAL No. 2. 



I 

\ 

Wednesday, 28th Aug. 
vSaturday, 31st Aug. 

Beaufort 

Melton 

2 p.m, 

11 a.m. . . 

12.27 p.m, 

8.35 a.m. 

5.28 p.m. 

1.21 p.m. 

ROYAL SHOW, 




1 

Tuesday, 3rd Sept. . . 

Royal Show 
Grounds 

8 a.m. to 
10 a.m. 


! 

WESTERN No. 2. 

Monday, 9th Sept. . . 
Tuesday, lOth Sept, 
Wednesday, llth Sept. 
Thursday, 12th Sept. 

Friday, 13th Sept. . . 
Saturday, 14th Sept. ■ 

Terang* 

Port Fairy . . 
Camperdown* 
Warrnam- 
bool* 

Golac 

Werrihee . . 

2 p.m. 

10 a.m. . . 
2 p.m. 

2 p.m. 

2 p.m. 

10 a.m. . . 

12.44 p.m. 

1.4 a.m. 

5.5 p.m. (10th) 
11.55 p.m. (13th) 

10,4 a.m. 

7.17 a.m. 

10.38 p.m. 

1.30 p.m. 

10.3 p.m. 

7.11 a.m. (15th> 

6.52 p.m. 

1.25 p.m. 


1 


t Lecture after. 
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Stallion Parades, Time Table — contmued. 


District and Date. 

Place. 

Time. 

Officer Arrives. 

Officer Leaves. 

GIPPSLAND No, 1. 





Monday, 9tli tSept. . , 
Tuesday, 10th Sept, 
Wednesday, 11th Sept. 
Wednesday, 11th Sept. 
Thursday, 12th Se]ot. 
Friday, 13tli Sept, . , 
Saturday, 14th Sept. 

Morwell* 
Mirboo 
Traralgon . . 
Bairnsdale* 
Sale 

Lilydale 

Bacchus 

Marsh 

2 p.m. 

2 p.m. 

1 1 a.m. . . 
3.30 p.m. 

2 p.m. . . 

2 p.m. 

1 1 a.m. . . 

11.52 a.m. 

2 p.m. 

9.4 p.m. (10th) 
3.25 p.m. 

12.15 p.m. 

1,34 p.m. 

8.55 a.m. 

12.20 p.m. (10th) 
4.15 p.m. 

12.20 p.m. 

9.30 a.m. (12th) 
4.33 p.m. 

5.35 p.m. 

12.59 p.m. 

CENTRAL No. 3. 





Tuesday, 10th Sept. 
Wednesday, llthSex3t. 
Wednesday, 11th Sept. 
Wednesday, 11th Sept. 
Thursday, 12th Sept. 
Friday, 13th Sej)t. .. 

WHaittlesea . . 

Berwick 

Dandenong 

Granbourne 

Smeaton 

Kyneton 

2 p.m. . . 
11 a.m. . . 

2 p.m. 

4.30 p.m. 

3 p.m. 

1 1 a.m. . . 

12.50 p.m. 

9.8 a.m. 

12.35 p.m. 

4.7 p.m«. 

3 p.m. 

9.19 a.m. 

8 p.m. 

12.16 p.m. 

3.49 p.m. 

7.19 p.m. 

6.8 p.m. 

2.9 p.m. 

GIPPSLAND, No. 2. 





Monday, 1 Gth Sept. . . 
Monday, IGth Sept. . . 
Tuesday, 17th Sept. 
Wednesday, 1 8th Sept. * 
Thursday, 19th Sept. 
Saturday, 21st Sept, 

Foster 
Leongatha* 
Lang Lang . . 
Korumburra* 
Yarram* 
Frankston . . 

12.45 p.m. 

4 p.m. 

3 p.m. 

3 p.m. 

4 p.m. 

11 a.m. . . 

12.38 p.m. 

3.56 p.m. 

9.25 a.m. 

8.30 p.m. (17th) 
3.45 p.m. 

9.34 a.m. 

2.21 p.m. 

7.25 a.m. (17tli) 

7.26 p.m. 

10.42 a.m. (19th) 
10.55 a.m. (20th) 
l.l p.m. 

NORTH-EASTERN 
No. 3. 





Monday, 16th Sei)t. .. 
Tuesday, 17th Sept. 
Wednesday, 18th Sept. 

Wodonga . . 
Tallangatta* 
Corryong* . . 

2 p.m. 

2 p.m. 

3.30 p.m. 

1.39 p.m. 

4.35 p.m. (16th) 
3.30 p.m. 

3.5 p.m. 

5 a.m, (18th) 

7 a.m. (19th) 

GIPPSLAND No, 3. 

j 

i 

i 



Monday, 10th Sept. . . 
Tuesday, 17th Sept. 
Wednesday, 18th Sept. 
Thursday, 19th Sept. 
Saturday, 21st Sept. 

1 Romsey 
Trafalgar . . 
WarraguF . . 
Bunyip 
Ballarat 

2 p.m. 

2 p.m. 

3 p.m. 

10 a.m. . . 
11.15 a.m. 

10.10 a.m. 

11.16 a.m. 

7.25 p.m. (17th) 
6.46 a.m. 

11.5 a.m. 

5.25 p.m. 

6.51 p.m. 

6.15 a.m. (19th) 

11.25 a.m. 

3.5 p.m. 

Thursday, 26th Sept. 

Kihnore 

2 p.m. 

9.30 a.m. 

8.40 p.m. 

Tuesday, 3rd Oct, 

Orbost* 

3 p.m. 

2 p.m. 

i 

8.2 a.m. (4th) 
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SMALL RURAL INDUSTRIES. 

A.-IAVENDER CULTIVATION. 


By Joseph Knight. 


The establishment of the essential oil industry, like many others of a 
similar nature, has been attempted in this State, but, from various causes, 
has not been followed up-— notwithstanding that liberal assistance was offered 
by the State Government, and satisfactory results as to yields, &c., 
obtained. Things are now, however, becoming more satisfactory for the 
grower in this regard, and, with proper care and attention, it may well 



LAVENDER (lAVENDERA YERA). 


take Its place amongst the profitable minor industries of the rural popu- 
latmn Fhe producer should be content to produce the flowers and dis- 
pose of them to the distiller, or where this is inconvenient, distill them and 
dispose of the oil to the wholesale chemist, and not trv to manipulate 
It further by attempting the making ap of perfumes. Such attempts have 
01 ten been made heretofore and failed. 


Lavender {Lavendera Vera or Levendula Augusiifolia) is one of the 
yirdiest of herbaceous plants, and thrives under a wide range of condi- 
tions of both soil and climate—even poor, sandy, or loamv soils are 
ag^able to jt.^and these conditions are recognised as resulting in the 
pr^uction of the finer class of essential oil. One condition of .soil is 
aery necessary, and that is, it .should be free from pos,sibility of 
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AAiter-logging. Excessive moisture at the roots soon causes the plant to 
perish. Low, wet land should, therefore, be avoided, unless it is well 
drained. 


Raising Plants. 

Plants may be obtained from either seed or cuttings, but the best 
method of propagating is by cuttings, and these should always be selected 
from the best plants available. Slips from 4 to 5 inches long — no matter 
how fine or small — may be planted out in a nursery bed, close; in the rows, 
even touching. If the cutting be 4 or 5 inches long, i inch tO' inches 
above the ground is sufficient. The nursery rows should be sufficiently far 
apart to permit of the ground being kept loose and clean. The cuttings 
should be planted early in the autumn, when they will reach the stage in 
which they may be planted out in their permanent place in the following 
spring. A few blooms will show up sufficient to- indicate what the plant 
i.s like. 

Planting Out. 

In planting out permanently the distance apart must be regulated Dy 
the class of labour to be subsequently employed. If horse labour is to be 
used in the after cultivation the distance between the rows should be from 

4 to 5 feet. If manual labour only is available then the plants may be 
grown closer, say, 3 to 4 feet, or, if it can only be ploughed or worked 
one way with the aid of horse labour, then the plants may stand 4 feet x 

5 feet or 3 feet 6 inches x 5 feet. The plant, when developed, will spread 
out to cover ground from i foot 6 inches to 2 feet in diameter. There is 
no economy in close planting — the plant should have sufficient feeding 
ground, or it will become stunted, and the yield of flowers small and 
pinched. 

The securing of proper cuttings is important, and care should be taken 
in this respect. There are a number of mother patches available, and a 
limited quantity may be obtained from the Labour Colony, Leongatha, by 
writing to the manager, who will supply them in bundles f.o.b. rail 
Leongatha at 3s. pd. per 1,000 cuttings. In commencing this business 
it is important that plants should be secured early. Cuttings may be 
planted out at any time in the autumn or spring, but, if toO' late in 
autumn, the growth will be retarded by the cold, wet bed, and, if late in 
spring, with dry, hot weather. In planting, little can be done by way of 
regulating the length of stem above or below, but deep planting should be 
avoided. The plant should stand the same depth as when in the nursery 
bed; mistakes are made in this respect frequently, and the plant too much 
buried. Spread tire roots well and tramp the soil firm. Avoid planting 
when soil is wet or otherwise out of condition. 

Preparation of Soil. 

As the profitable lifetime of the plant runs for seven or eight years the 
soil should be properly prepared prior to planting, as it is impossible to 
do much after, beyond cleaning and ploughing shallow betwixt the plants. 
The plant will repay the labour for subsoiling, as the roots will be enabled 
to penetrate to a depth that will enable it to withstand the changes of 
excessive drought and wet. Subsoiling is preferable to deep, single plough- 
ing, as the surface soil should be kept to the surface; and the cold, stub- 
born bottom soil should not be brought to the. surface, as this soil is usually 
infertile and difficult to work. Whatever system is adopted, the soil should 
be well worked and pulverized to a fair depth, so that the young plant 
may be enal)led to push its roots freely. 
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Cutting or Harvesting. 

The flower opens out on the stem somewhat irregularly, so care should 
be taken, when harvesting, to take them when the maximum amount of 
flower has opened out. The flowers are gathered in one hand and cut with 
a hook (see* illustration here) or knife below the bloom and above the 
foliage, and laid out on sheets of hessian, but not exposed to the burning 

sun any more than can be helped, 
as the essential oil is apt to escape. 
If intended for sale in the green 
state, the cut flowers may be 
spread out for a few hours in the 
shade, but the quicker it is taken 
to the still the better for all con- 
cerned. Avoid placing in bags, as 
it heats readily, and damages. If 
sending it away any distance it 
should be sent in crates and packed 
in thin layers-^not more than 2 or 
3 inches thick, so as to avoid pres- 
sure. The present price for this 
form of produce is 3d. per lb. in 
the green state, delivered in Mel- 
bourne. If it is inconvenient to 
market it in this form the flower 
may be spread out on trays, boards, or hessian in the shade, and dried, 
when it may be packed carefully, so as to save the blooms, which separate 
freely from the stem. As the bloom is the most valuable portion of the 
product, care must be taken in this respect. The dried flowers, with 
stems, are valued at about $d. per lb., but buds alone are also sold for a 
price much beyond that. 

The cutting of lavender commences about December, and arrangements 
should be made beforehand with the distilleries, as their intake must be 
regulated by their capacity for treating same. Failure in this respect may 
mean the loss of the crop. 

Treatment of the Flower. 

As .stated above, the flowers are gathered and laid out on hessian and 
taken to the still. If they are sold to the distiller they must reach him 
in a sound condition, and it would be advisable, where they cannot be 
delivered within twenty -four hours or so, to spread them on some kind of 
trays, in a thin layer, so as to avoid heating, which destroys the blooms. 
It is better to market in boxes, fitted with trays inside, to prevent the 
weight of flowers pressing on each other. The depth of these on the 
boards, or netting, should not be over 3 inches, and they should carry 
their own weight of flowers separately. By this means there\vould be little 
danger of it damaging by heating. It is frequently the case that flowers are 
gathered and put up in sacks and sent on; on arrival at the destination 
they are found heated and black, and, of course, valueless. 

It is desirable to market green if possible, but when this cannot be 
done then the flower may be spread out on any clean bottom and dried, and 
marketed dry, but the drying should be done in the shade, and not in the sun. 

The other alternative is distilling — particulars of which are given below 
—and, as but little skill is necessary, women and youths can be intrusted 
with the work, and, with proper appliances, should be light and pleasant 
employment, 





THIRD YEAR PLANTING. 
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After Treatment of Plant. 

The annual cutting back of tliis low, bushy plant forces out a super- 
abundance of branches^ and the plant becomes so close and dense that it 
is readily attacked by fungoid and other diseases ; and, in order to ayoid 
this, the plant should be thinned out during the dormant season, and the 
air let in. This will considerably improve its vigor and increase the yield 
of blooms, which is the object aimed at. The pruning should be done as 
low down as possible so as to avoid the production of superfluous buds, and 
much may be done by robbing the.se when going through the plants. 
Lavender, like most other plant-life, when employed for man’s use, will 
repay for a little attention. 

Yield. 

It is some^Yhat difficult to give actual yields, as much depends on the 
varying conditions under which they are produced. For instance, the 
Governor of Pentridge, Mr. Cody, planted out a small area, about half- 
an-acre or so, and the returns given from this were highly satisfactory, 
but, as portions were taken from one, two, and three year old plantings, 
the actual returns would be of little service. Suffice it to- say that, on his 
retirement from the Government service, he is entering into lavender cul- 
tivation on a much larger scale. The yield of flowers per acre varies, but 
may be put down to about 3 to 4 tons. The price at present is 3d. per 
lb., and gives over ;^^5o per acre. 

Mr. J. Blogg, of Messrs. Blogg Brothers, Melbourne, the welbknown 
perfumers, estimates the yield of oil at 40 lbs. per acre. The late Mr, 
Slater, who was well up in this business, gave the yield at 56 lbs., but 
when we come to the price of this we are lost. Some time back I had a 
parcel of a few lbs. to dispose of on behalf of the Department, and I 
invited quotations from three or four firms. One offer was made to me 
at ys. per lb., and another at 14s. per lb. The third said he would give 
me the market value, but could not say what that was until testing it, so, 
on the second offerer rising to 15s. per lb., his offer was accepted. The 
third man then complained, and said he was prepared to go to 20s., or 
2 IS., had I given him a chance. Herein lies the difficulty in dealing with 
all such special products, viz., the wmnt of an established market value 
to regulate the price j but this wdll remedy itself when the trade becomes 
more established. 

Distilling. 

: Where it is intended to extract the oil a still may be secured for about 
^20 — sufficient for 4 or 5 acres. There is no licence or fee to be paid, 
but a permit must be obtained from the Customs Department, and a 
guarantee furnished to the extent of ;£ioo, that the Excise laws will not 
be violated. The skill necessary for this industry is not beyond ordinary 
capacity, and instructions can be obtained by calling at my office, 581 
F 1 inders -street , Melbourne . 

, The following information is supplied by the Customs Department to 
those desiring to obtain a permit to hold a still : — 

CO'.mmomvealih Instructions re ihe use of Stills for purposes other than 
for Distilling Spirits. 

1. Any person making a still without the written permission of the 

collector is liable to a penalty of 100. 

2, Any person having a still in his possession or custody, without 

lawful authority:,, is liable to.. a penalty of ;£5oo- 
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3. Any person who intends to use a still for any purpose, other 
than the distilling ol spirits, must give notice in writing tQ. 
the Collector of Custonis, and furnish full details respecUng 
the size or capacity of the still, the specific purpose for whxh 
it is to be used, and the place where it is to be used. Form 
of notice may be obtained on application to the collector. 

4 Security in a sum not exceeding ^100 that the still shall not be 
used for distilling spirits must be entered into. 

5. When due notice has been given, and the security has been 

duly completed, the collector will furnish an acknowledg- 
ment of the receipt of the notice and security, and the 
acknowledgment must, at any time, on demand by an 
ofhcer, be produced by the person using the still. 

6. If any person intends to use more than one still a notice and 

security must be given for each still. 

7. The still, or stills, must not be sold or removed to any place 

without the written permission of the Collector of Customs. 
The penalty for selling or removing a still, without written 
permission of the collector, is j£ioo. 

8. When 'written permission is given to remove a still a fr^sh. 

notice and security must be furnished. 

General Remarks. 

There are other species of lavender grown, but none other than the 
one under review can be recommended for commercial purposes, as the 
class of oil produced is low in value. Lavender a Vera, or Lavendula 
Aiigustifolia, is the only one worthy of consideration, and this, like many 
other plants or animals, may be improved by careful selection and other 
means. This should be the aim of all entering into- its cultivation. W’ith 
the aid of a small test still individual plants may be treated, and those 
of the best quality carefully .selected for propagation. No doubt, if this 
Were carried out systematically, the yield v ouid be much improved. 

If we look over a field of lavender in bloom we cannot help noticing 
tJie great variation of colour of flower and form and quantity of blooin. 
on each, and, no doubt, the oil that each contains would vary equally so. 
Some plants are much more robust than others, but the plant is hardy, and 
gi\es but little trouble if properly handled. If neglected, it suffers from 
an attack of fungus, which appears to kill out portions of the plant, but if 
kept Open, as advised, and air admitted freely, there will be little ground 
for complaint on this score. 


BASIS WINES. 

By F. de Castilla, Government Vitictcliurist. 

Wines manufactured in England from such materials as dried grapes 
(currants, raisins, &c.), evaporated grape juice and sterilised must are 
known as basis wines, since they are mainly used as a basis in blends of 
various kinds. 

It has long been evident that such wines could be manufactured in Eng- 
land under far more favorable conditions than those under which it is 
possible for Australian wine-makers to operate, the raw material paying 
little or no duty, whilst fermented wines must pay a duty of is. 3d. per 
gallon, on entering the United Kingdom. .Ba.sis wdne manufacturers enjoy 
a further advantage in the 'way of lesser freight charges, owing to the 
concentrated form in which the raw material is carried. 
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Seeing the evident unfairness of such a state of affairs to our wme- 
growers, the attention of the Director of Agriculture was drawn to the 
matter by the Government Viticulturist in October last, with the result 
that the Agent- General was asked to obtain information on the following 
points : — 

(1) Currants imported into England for manufacturing purposes. 

(2) Evaporated grape juice imported. 

(3) The quantity of wine manufactured in England. 

(4) The amount of duty payable on evaporated grape juice. 

(5) Any further information obtainable on the subject. 

A despatch was received from the Agent-General dated the 8th Decem- 
her, accompanied by a return showing importations of grape juice or must 
as follows : — 


Years. 

Quantities. 

\ 'aliie. 

Approximate value 
per .t^'aHon. 


Galls. 

£ 


1906-7 

78,659 

10,346 


1907-8 ... 

99,230 

12,206 

2/'5i 

1908-9 

78,447 

7,54S 

' 1/11 

1909-10 

88,203 

9,419 

2/U 

1910-11 

183,494 

16,047 

] 9 “ 


_ A recent very marked increase is here shown, the figures for 1910-1:) 
being riiore than double those for the previous twelve months, an increase 
for which the steady decline in value is, no doubt, largely responsible. 

Further information was promised by the Agent- General, and a de« 
-spatch has recently been received by the Honorable the Minister for Agri- 
culture, dated 5th January, as follows: — 

'' Following up my despatch of the 8th ultimo, the Customs Depart- 
ment inform me that they have no information as to the disposal of currants 
after the payment of duty. The quantities and value of currants imported 
are shown in the Annual State ment of Trade of the United Kingdom and 
are as follows, nameiv. — 


1909 . 1010. 

1,071,209 1,310,361 

1,156,11S 1,708,710 


^ 1906 . . 1907 . 1908 

Quantity, cwts. 1,458.1.59 1,1H{5,481 1,297,157 

Value, £ ... 1,648,410 1,392,271 1,464,091 

Evaf orated Grafe Juice. — This, I am advised, is not separately re- 
corded in the official statistics. Any such imports will be classified under 
the general heading ^ Grape Juice or Mast,' the imports and value of 
which are given in the Annual Statement of Trade as follows, namely:-^ 

4 ®^®- 1907 . 1908 . 1909 . 1910 . 

Quantity, gallons ... 43,510 109,831 85,601 67,090 163,838 

\alue, £ 0,422 15,047 8,527 7,967 16,513 

TT'/w Manufactured ^ in England . — The Customs Department inform 
me that the quantity of wine made by licensed manufacturers of the United 
Kingdom was in the year ended 31st March, 1911, 1,234,512 gallons, 
ihere is no duty chargeable on grape Juice or must as such. 

I am sending you a copy of the Finance Act pas-sed in the last few 
•days of the_ session. You will observe that section 10 of the Act imposes 
certain restrictions on the use of British wine for blending purposes Regu- 
lations as to the registration of the sales of British wines bv manufacturers 
_ave not yet be® issued, but as soon as they are I will send you a copy, 
y IS possible that under the new regulations we may be able to obtain 
turther information to assist us in the matter. 
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I regard the registration of the sales of British wines by manufac- 
turers as being important. This will enable us to watch and report as to 
what is going on. 

“(Signed) J. W. TAVERNER, 

Agent-General.’’ 

Though it has long been known that Basis wine” was manufactured 
cn a large scale the fact, that 1,234,51a gallons of wine were made in 
England last year will probably come as a surprise to many. In this is 
included, no doubt, a certain quantity of British fruit wines, such as 
Gooseberry, Blackberry, Szc. To the manufacture of such bojid fide pro- 
ducts no exception can be taken; they have been made since time 
immemorial, from British-grown fruit ; but, that foreign-grown grape- 
juice should be able to compete with our wine, over which it enjoys the 
advantage of a Custo-ms duty of is. 3d. per gallon, must appear somewhat 
of an anomaly to Australian wine-growers. 

The quantity of bond fide British fruit wines made cannot be con- 
siderable, and it would appear that the production of Basis wine” is at 
least equal to our annual shipments from the Commonwealth to the United 
Kingdom. Judging from the recent increase in the imports of ” Grape 
Juice or Must” the indu.strv appears to be expanding. 

That the English wine trade is not in sympathy with such manipu- 
lations is evident. The London Wme Trade Review, of 15th February 
last, devotes a leading article to the question, referring to it as ”The 
^ Basis wine ’ evil, which has so much disturbed legitimate business for the 
past ten or fifteen years.” It reproduces the official circular which was 
recently sent to the trade, as follows : — 

The Commissioners of Customs and Excise desire to make known to all traders 
concerned that, in pursuance of the powers vested in the Commissioners by section 10 
of the Finance Act 191 1, they are about to issue regulations, to come into force 
on ist April next : — 

(i) restricting within certain specified limits the mixing of British with 
foreign wine, and 

{2) prohibiting the sale of wine so mixed, except such as may be mixed under 
the conditions prescribed in the regulations. 

In order to avoid as far as possible inconvenience to traders, a period which 
the Commissioners, as at present advised, propose to fix at three months, will he 
allowed for the disposal of existing stocks of mixed wine remaining in hand on 
ist April. 

It expre.sses the hope ” That the contemplated regulations will not 
lack in definiteness ” so that traffic may no longer continue ” In a 
fabrication. . . . which can, by exemption from the full duty applic- 

able to imported wines, be used to cut into legitimate trade or to detri- 
mentally affect the revenue.” It uses such expressions as ” Those counter- 
feits of foreign wine which find their way as cheapening factors into 
blends with the imported article,” and, further, states that there is reason 
for tlie suspicion that ” The ‘basis’ counterfeit” is used to mix with 
spirits. It concludes by noting with pleasure ” That the opinion of the 
trade, as exemplified by the recent circulars of leading firms, is wholly in 
favour of the powers conferred on the Customs and Excise, and that the 
trade is already looking forward to a considerable revival in the demand 
for the cheaper clas.ses of wdne ; more especially as regards clarets and 
Tarragona,” 

Further information as to the exact wording of the regulations should 
come to hand shortlv. 
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FINAL RESULTS OF 

YIOTORIAN EGG-LAYING COMPETITION, 191 M 2 , 

COJ^DUCTED AT BURNLEY HORTICULTURAL SCHOOL. 
(Oonchided from j)age 200 .) 


H. 7 . Hawkins, Poultry Exfert. 


No. 

of 

Pen. 

Breed. 

Name of Owner. 

[ Eggs liaid during Competition. 

Position ill 
Competi- 
tion. 

April to 
Feb. 

March. 

Total to 
date 

( 12 mths) 

31 

White Leghorn 

B. W. Pope 

1,473 

93 

1,566 

1 

12 


TV. G. Swift 

1,456 

90 

1,546 

2 

40 


A. J. Cosh (S.A.) . . 

1,419 

120 

1,539 

3 

20 


H. McKenzie 

1,360 

69 

1,429 

4 - 

37 


E. Waldon 

1,324 

77 

1,401 

5 

33 

>1 

Range Poultry Barm 

1,275 

56 

1,331 

6 



(Qld.) 





39 

3 1 

A. W. Hall 

1,246 

55 

1,301 

7 

IS 


T'. Brundrett 

1,188 

78 

1,266 

8 

24 


F. Hannaford 

1,147 

104 

1,251 

9 

10 

Black Orpington . . 

H. A. Langdon 

1,138 

102 

1,240 

10 

19 

White Leghorn 

A. Jaques 

1,155 

73 

1,228 

11 

13 

Black Orpington . . 

B. Fisher 

1,162 

60 

1,222 


50 

White Leghorn 

C. H. Busst 

1,137 

85 

1,222 

f 

21 

,, 

R. L. Appleford 

1,162 

50 

1,212 

\ 14 

9 

u 

J. O’Loughlin 

1,137 

75 

1,212 


28 

51 

John Campbell 

1,118 

93 

1,211 

16 

2 

„ 

E. P. Nash 

1,139 

60 

1,199 

1 17 

3 

>5 

K. Gleghom 

1,117 

82 

1,199 


11 

Brown Leghorn . . 

F. Soncnm 

1,097 

98 

1,195 

19 

55 

lYhite Leghorn 

TV. 0. McLister 

1,117 

76 

1,193 

20 

46 

Minorca 

G. TV. Chalmers 

1,127 

65 

1,192 

21 

25 

WTiite Leghorn 

B. Mitchell 

1,121 

68 

1,189 

22 

32 

Silver Wyandotte . . 

Mrs. M. A. Jones 

1,075 

96 

1,171 

23 

38 

White Legliorn 

Mrs. C. R. Smee 

1,111 

51 

1,162 

24 

6-2 

s> 

P. Hodson 

1,091 

63 

1,154 

25 

45 

>> 

T. Kempster 

1,098 

55 

1,153 

. 26 

67 

95 

C. L'. Sharmau 

1,035 

112 

1,147 

27 

49 

Black Orpington . . 

W. J. Thornton 

1,089 

57 

1,146 

28 

,22 

P. S. TVood 

1,043 

95 

1,138 

29 

44 

WTiite Leghorn 

T. S. Goodisson 

1,070 

66 

1,136 

30 

1 

A. Brebner 

1,099 

34 

1,133 

31 

65 

59 

H, Hammill(N.S.W,) 

1,048 

81 

1,129 

32 

36 

»> 

F. A. SiUitoe 

1,097 

25 

1,122 

33 

57 

,, 

G. E. Edwards 

1,031 

85 

1,116 

34 

35 

Golden IT yandotte 

J. H. Brain 

1.012 

90 

1,102 

i 35 

4 

H. Bell 

1,037 

63 i 

1,100 

36 

60 

Wliite Leghorn 

J. J. Harrington 

1,022 

73 

1,005 

37 

47 

99 

G. TV. Spencer (N.S. W.) 

1,040 

49 

1,089 

38 

66 

White Wyandotte 

J. E. Bradlev 

1.021 

64 

1,085 

39 

43 

White Leghorn 

TV. B. Crellin 

1,015 

59 

1,074 

40 

5 

» 

L. C. Pavne 

1,047 i 

20 

1,067 

41 

8 

99 

T. W. Goto 

1,022 

35 

1,057 

42 

41 

99 

Morgan and TVatson. . 

994 

56 

1,050 

43 

6 

Silver Wyandotte 

Mrs. H. J. Richards 

952 

93 

1,045 

44 

64 

White Leghorn 

J. D. Read 

964 

78 

1,042 

45 

51 

99 

J. B. McArthur 

979 

62 

1,041 

46 

34 ■ 

19 . . i 

E. Dettman . . i 

965 

75 

1,040 

,47 

58 

FaveroUes . . ; 

E. Courtenav 

971 

59 

1,030 

48' 

59 

White Leghorn 

W. H. Bnnlop 

972 

56 

1,028 

49 

30 

Black Orpington . . 

Eodgers Bros. 

932 

81 

1,013 

50 

53 

White Leghorn 

A. Stringer 

977 

33 

1,010 

51 

63 

Black Orpington . . 

i A. J. Treacey 

948 

48 

996 

52 

42 

White Orpington . . 

i P. Mitchell 

1 929 

66 

995 

53 

52 

White Leghorn 

W. J. McKeddie 

955 

36 

991 

54 

27 

„ ' . . 

Hill and Luckman . . 

952 

21 

973 

55 

16 

Silver Wyandotte . . 

Miss A. Cottam 

862 

74 

936 

56 

56 

White Leghorn 

Mrs. C- Thompson . , 

896 

36 

932 

57 

23. 

Golden Wyandotte 

G. E. Brown 

849 

73 

922 

58 

61 

Silver Wyandotte . . 

J. Reade 

844 

75 

919 

.59 

, 7 

White Leghorn 

H. Stevenson 

900 

18 

918 

60 

26 

99 ‘ . 

P. H. Seymonr 

885 

31 

916 

61 

o4 

99 

F. Hodges 

856 

58 

914 

62 

17 

99 

W^. J. Eckershall 

759 

56 

815 

63 

14 

Black Orpington , . 

W. J. Macauley 

723 

72 

795 

64 

15 

Minorca 

H. R. iMcChesney 

638 

29 

667 

65 

4S 

99 

G. James 

578 

39 

617 

66 




68,998 

4,327 

73,325 1 
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STATISTICS. 

Eainfall in Victoria.— First Quarter, 1912. 

Table showing average amount of rainfall in each of the 26 Basins or Regions con- 
stituting the State of Victoria for each month and the quarter, with the corre- 
sponding monthly and quarterly averages for each Basin, deduced from all available 
records to date. 



January. 

February. j 

Marcii. 

Quarter. 

Basin or District. 

Amoimt. 

Average. 

Amount. 

< 

Amount. 

Average. 

Amoimt. 

&; 

ei 

S 


points. 

, points. 

points. 

points. 

points. 1 

points. • 

points . 

points. 

Glenelg and Wannon Rivers 

16 

121 

98 

87 

155 ^ 

167 

269 

375 

Fitzroy, Eumeralla, and Merri 

o<3 

145 

ni 

15S 

178 1 

179 

325 

482 

Rivers 









Hopkins River and Mount 

25 

145 

68 

100 

167 

178 

260 

423 

Emu Creek 









Mount Elephant and Lake 

20 

i 150 

76 

103 

151 

189 

247 

442 

Corangamite 




142 



294 

620 

Cape Otway Forest 

’TT 

210 

82 

155 ’ 

268 

Moorabool and Barwon Rivers 

23 

145 

92 

112 

135 j 

184 

250 

441 

Werribeeand Saltwater Rivers 

2S 

142 

142 

128 

85 

s ISS 

255 

458 

Varra River and Dandenong 

87 

22S 

133 

166 I 

138 

1 27S 

358 

672 

Creek 









Koo-wee-rup Swamp ... i 

09 

240 

120 

; 154 

73 

i 270 

262 

064 

South Gippsland 

S2 

227 

117 

166 

i 114 

! 307 

313 

700 

Latrobe and Thomson Rivers 

118 

233 

113 

j 162 

i 118 

: 280 

349 

675 

Macallister and Avon Rivers 

73 

159 

107 

142 

1 72 

1 202 

252 

503 

Mitchell River 

84 

24S 

110 

: 210 

i 70 

: 214 

264 

672 

Tambo and Nicholson Rivers 

48 

211 

154 

j 155 

1 73 

i 269 

275 

635 

Snowy River 

63 

269 

152 

I 209 

117 

^ 265 

332 

743 

Murray River 

46 

114 

100 

1 97 ■ 

54 

i 161 

200 

372 

Mitta Mitta and Kiewa Rivers 

68 

170 

143 

’ 135 

121 

i 305 

332 

610 

Ovens River 

127 

173 

78 

i 124 

108 

1 286 

313 

i 583 

Goulburn River 

89 

135 

70 

! 97 

70 

1 ISO 

229 

'412 

Campaspe River 

21 

116 

86 

! 91 

60 

j 160 

167 

367 

Loddon River 

14 

96 

113 

SO 

62 

1 126 

189 

302 

Avon and Richardson Rivers 

1 

71 

79 

' 59 

68 

! Ill 

148 

241 

Avoca River 

4 

70 

80 

00 

68 

; ]22 

152 

252 

Eastern Wimmera ... 

3 

85 

49 

; 68 

8S 

I 145 

140 

298 

W estern Wimmera ... 

^ 4 

, 67 

28 

57 

62 

' 115 

94 

239 

Mallee District 

’ 3 

57 

68 

55 

30 

j 98 

101 

210 

The whole State 

i 

i 

133 

91 

‘ 107 

86 

i 179 

225 

419 


17th April, 1912. 


100 points - 1 iiK'li. 


H. A. HUNT, 
Commoniaealth Mete.orologkt. 


ORCHARD AND HARDEN NOTES. 

E. E. Pescoti^ Principal ^School of Horiicidturc, Btirnley. 

Tlie Orchard. 

..There are indications that the coming planting season will be one of 
considerably increased activity. Tlie prospects for the fruit trade were 
never .so good., and it is anticipated that this industry will advance in 
many ways in the near future. Such being the case, it will be wise not 
to unduly rush the planting of the trees, but to make every endeavour 
to have them planted in soil which has been vvell ancT truly prepared for 
their reception. 
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The meiiths of June and July are the most favourable for planting in 
this State ; the warmer the climate, the earlier the planting season. 

There is thus ample time for preparing the land thoroughly before 
the planting is done. The land must be in a first class physical condi- 
tion for the planting of the young trees. The first and foremost necessity 
is good soil drainage; and this may be accomplished by a deer) system 
of subsoiiing, or by the laying down of tile, timber, or cinder drains. 

In the northern plain areas it is very often difficult to initiate a drain- 
age system, owing to the level condition of the country. In such districts 
it is certainly advisable to carry out a scheme of deep subsoiling. 

After clearing and ploughing, the subsoil should be well ploughed by 
following the furrows, with the plough having the mould-board removed. 
This allows for the stirring of the clay without turning it over or bring- 
ing it to the surface. 

This breaking up of the clay serves the dual purpose of placing it in 
the condition that a good water percolation or soil drainage is allowed, 
and that the tree roots are able to^ work and travel better in the loose sub- 
soil. Where the subsoil is of a gravelly character or otherwise porous 
nature, the subsoiling work is not an urgent necessity. Should the drain- 
age be satisfactory unde-r natural conditions, it would be superfluous to 
carry out this work. What is required is that the soil shall be loose and 
friable enough to admit of the drainage of all superfluous water, and that 
the roots shall be able to travel with comparative ease. 

For the purpose of fruit culture, soil fertility is denendent to a far 
greater extent on the suitable physical soil condition than on the richness 
of the soil. 


The second factor in soil fertility is the richness or the qualitv of 
the soil. ^ 

It is only fair to assume that whatever is removed from the soil by 
me trees should be replaced, if the soil is to maintain its original fertility, 
wk material for this purpose is stable or farmyard manure. 

v\ here this is not obtainable, leguminous green manures are oertainlv the 
best substitute. 

It is not advocated that solid masse.s of farmyard manure should be 

p oughed into the soil ; quite the reverse. Light dressings annually or 

e\en biennialiy are the most suitable. To plough into the soil heavy 

and compact masses of manure is Ava.steful, and is liable to set up sour 

and unhealthy soil conditions. 

It IS the practice of many successful orchardists to manure their 

“““re ; and to use 

such artificial fertilizers as bonedust, sulphate of potash, and superphos- 

pnate in the alternate vears. ^ ^ 

W here it i^s not intended to manure this season, or even some time after 
anurmg, a top dressing of hme will greatly improve soil conditions. 


Pests. 

It Js now a favourable time to spray the trees where such nests as 

species;' and peach aphis have been or 

Any of the recognised sprays are suitable, these being red oil crude 
petroleum, kerosene emulsion, or lime-sulphur wash. The latter wash is 
^mn l^oming_ popular, partly owing to its effectiveness, and ahrto i s 
possessing certain properties as a fungicide. ' " 

Flower Garden. 

_The month of May is a suitabk one for the preparation of new flower 
beds. In starting on this important work, the first essential is good- 
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drainage* The fertility of the soil depends so much on its ability to 
free itself of all surplus and unnecessary water, by being in a good 
mechanical condition. 

This is of far greater importance than increasing the value of the 
soil by the addition of organic manures. 'fhe latter is by no means to 
be despised, but a correct condition, with good drainage is the first 
necessity. 

The new beds should be well trenched into the clay, or the subsoil. 
It is not advocated that the trenching shall be excessively deep. Much 
labour has been lost in the past by deep trenching, and no \^ery definite 
results have been produced. 

The subsoil surface should be trenched so that the soil moisture may 
soak into it, and so that the plant roots may be able to penetrate into the 
subsoil. Then the surface soil and loam should be thoroughly cultivated 
and broken up. These remarks apply especially to the preparation of 
rose beds. If new ground is being broken up, the addition of from 
4 to 5 cwt. of lime will be a distinct advantage. The lime should be 
well worked into the soil. The addition of stable manures to the soil 
may now be carried out. Too heavy dressings are not advised, as an 
accumulation of manure in the soil is likely to set up sour and unhealthy 
conditions. The manure should be thoroughly mixed with the soil. 

It is not too late to sow sweet pea seeds, but the best results come 
from early planting. The planting of these seeds should not be delayed. 
Sweet pea results are generally poor if the plants are over-crowded. The 
individual plants should be given ample room, planting the seeds at least 
an inch apart. The training of the young plant is also an important 

matter. It should not be allowed to trail or to lie on the ground. As 

soon as the tendrils appear on the young plants, they should be given 
support so that they may be encouraged in the climbing habit at once. A 

good sap flow is necessary to good growth, and the stem of the plant 

.should be trained as upright as possible to allow of this. Stable manure 
is one of the most useful of plant foods for'^sweet peas ; but if a chemical 
manure is needed, sulphate of potash in very small quantities may be 
used. It must be understood that this manure is used to produce good 
and free growth in the plant itself. If this be obtained, good flowers 
will naturally follow. 

Several inquiries have been received regarding the condition of the 
sweet pea seeds. Some of the varieties produce very inferio-r looking, 
spotted and wrinkled seeds. These are not to be discarded, as they will 
produce good and free flowering plants. 

At the end of the month a start may be made with the autumn digging, 
pruning, and clearing up. Manure may be dug into the beds, well below 
the surface. All leaves and light litter should also be dug in. If neces- 
sary, a light top-dressing of lime may be given after the digging has been 
completed. 

As much garden litter as can be saved should be rotted down for 
future use; the rough litter and strong stems should be burned and the 
ashes returned to the soil. 

Flowering shrubs should be pruned only after the flowering season foi 
each plant has passed. 

Vegetable Garden. 

The remarks in the Flower Garden notes referring to preparation of 
new beds also apply to the kitchen section; this being the time for good 
soil work. Only, where deep rooting vegetables are to be grown, such 
as carrots, and turnips, the soil and subsoil should be deeply worked so 
as to allow a ready root run for these vegetables. 
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. A -dressing- of lime will be of great value in every section of the, 
kitchen garden. This will especially help to minimize future attacks of 
insect and fungus pests. ^ • 

All asparagus plots should be cleaned out, cut .clown, and kept in good 
order. A light dressing of stable manure may be given to the beds. 

Plantings may be made of all seedlings, such as cabbage, cauliflower,, 
lettuce, onions, kc. ; and seeds of carrot, feek, lettuce, onion, peas, radish, 
turnip, parsnip, broad beans, <S:c:, may 'be sowdi. 


RE|VII[1DERS for JUNE. 

LIVE STOCK. 

Horses. — Those stabled can be fed liberally. Those doing fast or heavy work 
should be clipped: if not whollr, then trace high.' Those not rugged on coining 
into the stable at night should be wiped down and in lialf-an-hour’s time rugged 
or covered with bags until the coat is dry. Old horses and weaned foals should be 
given crushed oats. Grass-fed working horses should be given hay or straw, if there 
is no old grass, to counteract the purging effects of the young growth. Obi and 
badly-conditioned horses should be given some boiled barley. 

Cattle. — Cows, if not housed, should be rugged. Rugs should be removed in tl;ie 
daytime when the shade temperature reaches 60 degrees. Give a ration of hay or 
.straw, whole or chaffed, to counteract the purging effects of young grass. C'ows 
about to calve, if over fat, should be put into a paddock in which the feed is not 
too abundant. Calves should be kepjt in warm drv shed. Cows and heifers for 
early autumn calving may be put to the bull. 

Pigs. — Supply plenty of bedding in warm, well-ventilated styes. Keep styes 
clean and dry. Store pigs should be placed in fattening styes. Sows in fine 
weather should be given a grass run. Young [)igs over two months old should be 
removed from lucerne run. 

Sheep. Wherever possible, castrate all ram lambs intended for export soon after 
they are a few days old.^ Leave tailing till later. Ewes should have succulent 
fresh feed. Class out all inferior-fleeced and ill-shaped ewes; ear-mark and di.spose 
of these. Lamb-raising flocks should be classed similarly to merino flocks. Apjoly 
early to breeders for rams required for next season. 

horwarcl pullets should now be placed in winter scratching shed, fed 
liberally, and given fresh water daily. Supplies of shell, grit, and charcoal should 
aiway.s be available. Rest the breeding pens; dig them up and sprinkle lime 
througnouL Sow a mixture of English grass and clover; this not only removes 
taint^ in soil, but provides excellent green fodder for stock. Where pos.sible, lucerne 
^ -^own for summer feed. Meat (cooked) and maize are aids to egg 

production during cold weather. Feed hot mash at daybreak. Clean diTiins. 


CULTIVATION. 

V potato land. Land to be sown later on with potatoes, mangolds, 

maize, and millet should be manured and w’ell worked. Sow malting barley and 
mish boning of cereals. Lift and store mangolds, turnips, &c. Clean out drains 
and water furrows. Clean up and stack manure in heaps protected from the 


Orchaed.— K nish Roughing; plant young uees; spray with red oil or petroleum 
or scales, mites, aphis, &c. ; carry out drainage system; clean out drains; con- 

tiniie pruning. . , ^ . . ■ , ^ 

; ^ egetable Garden.— Prepare beds for crops ; cultivate deeply ; practise rotation 

hrrt.’l out; renovate asparagus beds; plant out all seedlings; sow radish, peas, 
broad beans leeks, .spinach, lettuce, carrot, fee.; plant rhubarb! ‘ 

<n*owthr manuring; dig all weeds and leafv 

!nr hrobs ! sL cuttings; prune deciduous ' trees 

..nd shrubs , soav sweet peas and plant out seedlings. 

purpose ^ for _ plantation land already subsoiled for the 

ill trouble 2 ‘‘ kept from weeds from this forward, the 

e bhHnair kFlnrrf'l.'^’fkK plough to a leptll o& 

.1 should be applied as early as possible. 

sweet 'wines t fnif ItrXlh ''' P^viously dealt with, Fortify 
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WHEAT AND ITS CULTIVATION. 

{Coniinued from page 274.) 

No, 5.— METHODS OF CULTIVATION. 

By A. E, V. Richardson, M,A., BSc. {Agric,), Agricultural 
Siiperinteiident. 

The nature of the Australian climate is such as to render thorough 
tillage a prime factor izi successful wheat cropping. A glance at the rain- 
fall map of Australia will reveal the fact that the large wheat-growing 
areas of the Commonwealth are situated in districts with a limited annual 
precipitation. To make the fullest use of these areas, systems of cultiva- 
tion must be practised which aim at conserving as much of the scanty rain- 
fall as possible. 

More, however, is required than this. No system of cultivation can 
be permanently effective and adequate unless it makes provision for the 
maintenance of the fertility of the soil. The fact that fallowing is so 
largely practised in the drier areas is proof that the former aspect is appre- 
ciated. The fact that there are wLeat lands in this young State which 
practical farmers and the press frequently describe as worn-out/’ shows 
that the latter aspect is frequently ignored. 

No system of cropping can be complete and adequate under our con- 
ditions, unless it provides both for the conservation of soil moisture and 
for the conservation of soil fertility. Methods which lead to the conserva- 
tion of moisture, but not to the conservation of soil fertility, may be 
temporarily effective and profitable, but ultimately they must be disastrous 
both to the farmer and to the community. 

Two points/therefore, require consideration in discussing the merits 
or demerits of any system of cultivation for wheat growing under dry con 
ditions, namely — ■ 

(1) Conservation of moisture, 

(2) Conservation of fertility. 


6004. 
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Attention will be directed to the former in considering the piactice of fal- 
lowing, whilst the latter aspect will receive special consideration in con- 
sidering the question of crop rotation and soil fertilization. 

Wheat may be grown under three dift'erent systems of cropping 

1. Continuous cropping with wheat. 

2. AVheat after bare fallow, 

3. AVheat in rotation with other crops. 

We shall consider these seriatim. 

I. — Continuous Cropping. 

Continuous cropping with wheat is very general in countries where 
methods of cultivation are extensive rather than intensive. It is, therefore, 
very general in the Argentine, in parts of Canada, and the United States, 
and it is not uncommon in Australia. 

In the early stages of a new country, lands are cheap, and even free; 
capital and human labour comparatively scarce and dear. To suit these 
circumstances, large areas are sown under pioneer conditions of culture 
Large areas under crop and small average returns per acre are the rule. 
As population increases and land values in the settled districts rise, 
the margin of cultivation is gradually extended into new territory, 
the large holdings in process of time become subdivided, and an era 
of intensive culture in the more densely settled localities is gradually 
ushered in. In these localities the individual areas under crop are small, 
but the average yield is high, and the system of cultivation changes from 
continuous cropping to a highly developed rotation, in which far more 
labour and much better-directed labour is required. 

Such is the history of agriculture in every civilized country of the 
world, and such will be the progress of agriculture in Victoria. 

However expedient and profitable it may be in a new agricultural 
country where pioneer conditions prevail, the sowdng of wheat year after 
year on the same land is condemned, by both theory and practice. While 
it may be said that continuous growing of wheat on the same land year 
after year is not good practice, the results obtained in the Broadbalk field 
at the Rothamsted Experiment Station show that it is possible. For 
example, wheat has been grown continuously in the Broadbalk field for 
over 60 years. The highest yield was obtained from Plot 8, viz., 
37.1 bushels per acre ; but in order to secure this result a liberal dressing 
of nitrogenous phosphatic and potassic manures was applied each year. 

The next best result was on Plot 2, which gave 35.5 bushels per 
acre; but to get this result 15.7 tons of farmyard manure per acre had 
to be annually applied. 

The unmanured plot gave an average for 55 years of 12.9 bushels, 
whilst the average of the last five years was but 10 bushels. While con- 
tinuous cropping with wdieat has been practised at Rothamsted for upwards 
of 60 years for purely experimental purposes, it must not be supposed 
that such practices could be followed with profit in the drier areas of this 
State. 

In considering the results obtained at Rothamsted, it is necessary to 
bear in mind that the average annual rainfall is not only heavy, but is 
also well distributed throughout the year. Thus, for 51 years, the average 
is 28.21 inches, of which the fall from January to March is 5.94 inches, 
April- June, 6.47 inches; July -September, 7.76 inches; and October-De- 
■cember, 8.04 inches. Continuous cropping has been practised at Rose- 
worthy College (South Australia) on seven d’fferent plots in the Permanent 
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Experimental Field. The results are highly interesting, and indicate what 
is likely to take place in districts with a similar rainfall (17 inches). 


Table L— Showing average returns from Seven Plots continuously under 
Wheat (1905-7) compared with averages of plots under AVheat after 
Bare fallow. {Roseworthy College, S.A.). 


Plot. 

Rainfall. 

Grain 
per acre. 

Total Produce 
licr acre. 

1. 1904— 

inches 

bush. 

lbs. 

tons 

cwts. 

lbs. 

{(i) Avercige of seven plots (fallowed 1903) 

16-71 

2;.? 

19 

2 

17 

54 

[h] Wheat after b ire fallow 


28 

30 

2 

11 

68 

2. 1905— 







(a) Continuously cropped plots 

19 ' 7*2 

0 

15 

I 

S 

0 

{h) Wheat after hire fallow 


20 

3 

2 

3 

12 

3. 1906— 







{a) Continuously cropped plots 

15 ‘05 

3 

53 

0 

7 

21 

(6) Wheat after b ire fallow 


Iti 

8 

1 

*2 

35 


* Professor Perkins, in commenting on these plots, says — We see here 
clearly demonstrated the futility of attempting to grow wheat continuously 
undei local conditions. The grain crop fell from over 29 bushels per 
acre to a little over 9 bushels in the second year, and to not quite 4 bushels 
in the third year. In the second year the yield of plots continuously 
under wheat was about 1 1 bushels below" the average of the plots that had 
been treated as bare fallow the preceding season ; and in the third year 
about 12 bushels below. We shall not be blamed for having thrown up 
the experiment.” 

II. — Wheat after Bare Fallow. 

Bare fallowing is the most popular method of preparation for wheat 
in all but the most humid portions of the State. According to the Year 
Book of Victoria^ 1910-11, the ratio of bare fallow to the area under 
wheat in 1900 was 13.88 : 50, i acre of bare fallow to every 
4J acres of wheat. Ten years later the ratio had risen to 24.32 : 43.38, 
i.tu,, more than i acre of bare fallow for every 2 acres of wheat. 

The fact that the area under bare fallow in this State annually exceeds 
1,000,000 acres is a silent testimony to the effectiveness of this mode of 
cultivation under the conditions prevailing in the wheat areas. Still the 
fact that there is such a large area of wheat in the drier portions of 
Victoria still sown on stubble land seems to indicate that the importance 
of fallowing in a dry climate is not yet fully appreciated. 

Advantages of Bare Fallowing. 

I. Bare Fallowing conserves the Soil Moisture . — The great advantage 
of bare fallowing in a dry climate is that it enables the cultivator to make 
the utmost use of a limited rainfall. In the drier districts the rainfall 
during the growing period is not sufficient to ensure high yields but, by a 
good system of bare fallowing, a considerable proportion of the rainfall 
from the previous- year is conserved and- carried over to augment the supply 
which falls during the period of growth of the crop. 

Just how much moisture may thus be conserved under a given rainfall 
depends on the nature of the soil and the effioiency of cultivation. The 

* Fourth Report on the Permanent Exp. Field, Roseworthy College, Bulletin No. 65, Dept, of 
Agric., South Australia. 
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amount conserved and carried over is considerable when the land has been 
early fallo\yed, and the surface mulch maintained through the summer. 

Some idea of the amount conserved may be gained from some pre- 
liminary observations at Rutherglen and Longerenong this season. In 
both instances the land was not fallowed till late in the season September, 
so that the moisture contents are not nearly as high as what might have 
been expected had fallowing been commenced, say, in June. 


Table II. — Percentage of Moisture (in terms of dry soil) on Fallowed and 
Non-fallowed land prior to seeding, ist May, 1912 (Rutherglen 
Viticultural College), Victoria. 


Depth of Sample. 

Fallowed, 

Non-fallowed. 

Difference. 

0 to 12 indies 

12 inches to 2-4 inches 

24 inches to 36 inches 

36 inches to 48 indies 

% 

7-62 

16*37 

16*68 

21 *26 

0 / 

/o 

3*12 

10 *52 

12 *28 
19*68 

% 

4 '&) 
5*85 

4 *40 
\ *58 

Average content of first 4 feet . . 

15*48 

11 *40 

4 -os 


Thus the fallowed land had 4.08 per cent, more moisture in the first 4 feet 
than the non-fallowed land. 

Assuming the weight of i acre foot of dry soil to be approximately 
3,500,000 lbs., it follows that in the first 4 feet of the Rutherglen fallow 
there were 571,200 lbs. more water per acre in the fallowed than in the 
non-f allowed portion, i.e., an amount equal to approximately 2\ inches 
of rain. 

Table III. summarizes the moisture content of fallowed and non- 
fallowed land at Longerenong Agricultural College at various depths dur- 
ing the summer and autumn of 1912. 


Table III. — Moisture content of Fallowed and Non-fallowed land at 
Longerenong, 1912. 


Depth of Sampling. 

5th January, 1912. 

25th March, 1912. 

1st May, 1912. 

Fallowed. 

Non-fal- 

lowed. 

Fallowed. 

Non-fal- 

lowed. 

Fallowed. 

Non-fal- 

lowed. 

1. 0 to 12 indies 

0/ 

/o 

31 *49 

/o 

16-66 

0/ 

/o 

25-84 

% 

i7-!)4 

0/ 

/o 

26 -39 

% 

10-92 

■S. 12 inches to 24 inches 

33-46 

23*31 

34-41 

24-12 

28*75 

20*26 

3. 24 inches to 36 indies 

31 *46 

26-79 

33-69 

27 -25 

27-81 

25*16 

4. 36 inches to 48 inches 

31 -34 

29 -47 

33-18 

33-61 

28 *65 

32 *07 

-5. 48 inches to 60 indies 

33-14 

30-31 

35-67 

36-74 

33*78 

34 *27' 

Average first 5 feet 

32-18 

25-31 

32 -56 

27 -93 

29*07 

25-74 


It will be noted from the tables that, while there are considerable varia- 
tions at corresponding levels at different periods, the average moisture con- 
tent of the fallowed portions was considerably in excess of that of the 
non-fallowed portions. The difference in favoui of the fallowed portion 
immediately before seeding amounted to 3,33 per cent. ; this means that 
in^the first 5 feet the fallowed portion has moisture equal to 2.6 inches of 
rain more than the non-fallowed portion. 
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In connexion with these tables, the following figures dealing with the 
pinfall from ist July, 1911, at ^utherglen and Longerenong will prove 
interesting : — 


Table IV. — Monthly rainfall, Rutherglen and Longerenong, from 
July, 1911, till ist May, 1912. 



lliitlierglen. 

Longerenong. 


inehe.s 

inches. 

July, 1911 . . 

1*33 

1-51 

August 

1-27 

•84 

-September 

1*32 

3-69 

October . . . . . . . . . . . . 1 

•29 

•48 

November. . . . . . . . . . . . 

•40 

•07 

December . . . . . . . . . . 

2-05 i 

2-25 

January, 1912 .. .. .. .. .. j 

•44 

•00 

February . . . . . . . . . . . . i 

•19 

•47 

March 

•49 i 

*55 

April 

*14 

•67 

Total . . 

7-92 1 

{0-53 


Comparing the extra water saved by fallowing (Tables IT and II L) 
with rainfalls (Table IV.), it will be seen that at both stations the water 
saved formed a considerable percentage of the rainfall for the preceding 
fen months, and this, too, although the fallowing commenced too late in 
the season. As moisture conservation is one of the principal objects 
aimed at in bare fallowing, w'e shall now consider more closely the means 
‘Whereby this object may be attained. 

In considering how to store and make effective the maximum quantity 
of moisture possible in the soil under any given rainfall, three points must 
be kept in mind. 

(a) Every facility must be given to allow* the moisture that^ falls to 
penetrate the soil, and not run off the surface, collect in pools, 
or evaporate. 

ijb) Provision must be made to allow^ moisture to move freely within 
the body of the soil and sub-soil in all directions, i.e.^ the soil 
must be got into good capillary condition. 

{c) No moisture must be allow'ed to evaporate from the surface by 
injudicious or careless handling of the soil. 

These points are, of course, simple enough, but the question is how to 
make them materialize in practice. 

{d) So far as the penetration of moisture, is concerned it will 
be apparent that any hard, compact, unbroken surface of soil is not cal 
euiated to admit moisture readily. In fact if heavy rains fall a large 
proportion runs rapidly off the surface, collects in pools, and much becomes 
lost by evaporation. On the other hand a loose broken surface allows 
moisture to penetrate readily, and, by acting as a mulch, conserves what 
^ever moivSture happens to be in the soil. Many farmers, ^ realizing this, 
are beginning fallowing operations early in autumn by discing the land to 
catch the early rains as a preliminary to subsequent ploughing in June or 
July. The important point, however, is that ploughing should begin, 
more especially in a dry district, as soon as possible after seeding, so that 
ready penetration is afforded to the heavy winter rains. 

(Z») The next essential is to get the soil in such condition as to enable 
the imprisoned moisture to move freely within the soil. It must be 
Temembered that the 'soil particles are solid bodies, devoid of pores, and. 
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consequently, they cannot hold moisture interstitially, as a sponge. 
Moisture is held by the soil in the form of films surrounding the 

soil particles. The water holding capacity of a soil is dependent 
on its physical constitution, i,e., the amount of organic^ matter, clay, 
sand, &c., present, and also on the minuteness of subdivision of the 

soil particles, the tilth of the soil. A soil in a good state of 
tilth is not only capable of conserving a maximum of moisture, but it is 
also in the best possible capillary condition, the moisture from the 
subsoil is able to move up more freely than in a similar soil with a poor 
tilth, composed of large cloddy particles. Consolidation of the soil is 
an important factor, because the presence of large air spaces in the soil 
promotes evaporation and interferes with the movements of capillary water. 
The method of achieving this will be referred to later. A finely divided 

and firmly consolidated stratum of soil resting on the welhmoistened sub- 

soil is in "the very best condition not only for the storage cf moisture, but 
for the movement of that moisture upward by capillary action. 

(c) The moisture must be prevented from evaporating at the 
surface. A shower of rain readily causes the surface to run together 
and set. The hard surface then enables unbroken capillary connexion 
between the moisturedaden subsoil below and the dry cru.st at 
the top. By breaking the continuity of these capillary tubes by means 
of a cultivator the soil is effectively mulched, and evaporation is reduced 
to a minimum. In this connexion it may be mentioned that it is not neces- 
sary, from the point of view of moisture conservation, to have the surface 
of the soil finely pulverized. We often ob.serve farmers harrowing away at 
the surface of the soil until the tilth is like an onion bed. The important 
po:nt is to have the finely divided and firmly consolidated soil below ) and 
it is not of great moment if the surface be rather rough and cloddy, 
provided only that it is loose. 

2. Bare Fallowing Increases the Supply of Available Plant Food . — 
One indirect result of the moisture conserved by the process of bare 
fallowing is that during the summer months many chemical and biological 
changes take place within the body of the soil, and result in the liberation 
of plant food. 

Just exactly what these changes are has not been completely demon- 
strated. There is no doubt, however, that the process of nitrification goes 
on rapidly in well-tilled bare fallows under Victorian conditions. By this 
process, nitrogenous organic matter is slowly converted by three stages 
into nitrates, and the action is brought about by specific bacteria. It has 
been estimated that at Rothamsted 8o lbs. of nitrogen as nitric acid 
are formed in i acre of land during a year of bare fallow. Further, 
losses through drainage over a period of thirteen years was 37 lbs, per 
acre. The rate of nitrification under Victorian conditions has not yet been 
completely worked out, but, owing to the high-soil temperature during 
summer, it is fairly rapid in our well-tilled bare fallows. For example, in 
the fallowed land at Longerenong, on 7th December, 1911, there were 
57-75 lbs. per acre of nitrogen present as nitrate in the first 5 feet. On 
ist April, 1912, this amount had increased to 105 lbs. in the same volume 
of soil. 

In^ addition to the increase in nitrates, there can be little doubt that 
other important plant foods, particularly potash and phosphoric acid, are 
converted from unavailable to available forms. 

3. Bare Fallowing Distributes the Farm Work evenly through the Year, 
--One of the great advantages of bare fallowing is in the fact that it 
enables the wheat- grower to have ready in autumn large areas in the best 
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state of tilth to receive the seed, as soon as the weather conditions are 
favorable for seeding. This is a matter of considerable importance in the 
drier portions of the State where the normal seeding season is so 
restricted. 

When favorable conditions, for seeding exist, it is necessary for the 
Victorian fanner to concentrate his energy, not on the ploughs, but upon 
the drills. 

If ploughing has to be done at seed time, the subsequent seeding must 
be delayed, and danger arises from the ill effects of a non-consolidated 
seed bed. 

Those who relied tins season on the early autumn rains to get their 
ploughing done, have had an experience they will not readily forget. Such 
an abnormally dry autumn as we have just experienced brings home very 
forcibly tire benefits obtained by having land ready for seeding when the 
rains fall, 

(4) Subsidiary advantages of bare fallowing are that it cleans the land 
of weeds, increases the amount of available plant food formed in the 
■soD, and enables a consolidated seed bed to be formed. 

The experienced wheat-grower knows the value of a firm, consolidated 
rseed bed for the wheat crop. The consolidation necessary for success is 
not effected in a week or a month. Time is a necessary factor of the 
process. The consolidation is effected by the packing action of the rain 
and frequent cultivation, and is one of the benefits accruing from early 
fallowing, A firm seed bed is an essential for the effective utilization of 
the subsoil moisture by capillarity. 

Limitations of Bare Fallow under Australian Conditions. 

I. Unnecessary and U ^ifro fit able in Humid Districts. 

It must be obvious, from the recital of the advantages of fallowing that 
it can only be completely successful in the drier portions of this State, 
.and i;: a relatively dry climate. Obviously the most serious drawback to 
bare fallowing is that only one crop can be grown in two years, and the 
.crop must be debited with two years^ rental value of the land. Wherever 
large areas of land are held, and land values are low, and the climate 
relatively dry, this is not really a very serious matter, for the difference 
between the crop grown on fallow and that grown on stubble land may be 
great as to make the two years' rental which the fallow crop bears an 
item of little importance. 

On the other hand, in districts where land values are high, the loss 
of a crop is a matter of great importance. High land values, however, 
are restricted to the relatively humid areas of the State, where considera- 
tions of moisture conservation are of secondary importance. In such cases, 
where the annual rainfall is sufficiently high to enable heavy crops to be 
taken off annually fallowing is unnecessary, and even unprofitable, and 
should be substituted by a skilled system of rotation and catch cropping, 
if the soil resources are to be fully utilized. What must be remembered 
in such cases is that the nitrates formed during the process of bare fallow- 
ing are, on the one hand, extremely soluble in water, and, on the other, 
the soil has no power to hold them. Unless bare fallow, therefore, is 
supplanted by a fallow crop, or by a catch crop, the practice must result 
In a loss of the soil nitrates. 

Evidence both of the extent to which bare fallowing is practised and 
the effectiveness in various districts may be gathered from figures collected 
ixom the Year-Boo Jz' of Victoria. 
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Table V. —Wheat grown on fallowed and iinfallowecl land in 
Victoria, 1908. 



Miuuired Land. 

Fallowed. 

jsr ou-fallowod. 

Area. 

Average ! 
Yield. 

1 Area. 

Average 

Yield. 


Acres. 

Bushels. 

Acres. 

Bushels. 

Wimmera . . . . . . • • 

69,834 

11-82 

27,5-20 

5*75 

Mallee .. .. .. . j 

31,963 

5-75 

20,908 

2*62 

Northern . . . . • - • • 

41,110 

9-50 

28,946 

4-06 

Western 

4,8'2.l, 

17*93 

5,993 

13*47 


147,728 1 

10*07 

83,367 

4*03 


It will be noted that the three relatively dry districts in the Winimera, 
Mallee, and Northern the yield of fallowed land was in all cases more- 
than double that of the non-fallowed land. On the other hand, in the 
Western District, which as a whole is considerably more humid, the 
benefits of fallowing, though considerable, were relatively less marked than 
those of the three former districts. Unfortunately, these statistics were 
only taken in four districts, and for the one year, 1908. 

2. Bare Falloimng Leads to Defletion of Organic Matter, 

A continual alternation of wheat and bare fallow must ultimately lead' 
to the depletion of the organic content of the soil. As a permanent prac- 
tice it is, therefore, inadequate. To the natural depletion of the humus 
brought about by oxidation in well-tilled fallows must be added the further 
depletion caused by the burning of the straw. Any serious lessening of 
the organic content n>ust inevitably result in a lowering of the crop -pro- 
ducing power of the soil. This depletion of organic matter is, to a large 
extent, counteracted by the practice of interposing a period of pasture 
between the wheat crop and the bare fallow. The merits of such simple- 
rotations, however, lie outside the scope of the present article. 

When to Fallow. 

Early v. Late Fallowing. 

When it is considered that the success of a bare fallow depends mainly 
on the amount of moisture conserved, it will be readily seen that, generally 
speaking, fallowing should commence as soon as other important operation^- 
permit. Inasmuch as the whole team strength of the farm is usually 
concentrated on seeding operations, it is rarely possible to commence fal 
lowing simultaneously with seeding. 

The general advantage of early fallow is that it exposes the soil to the* 
ameliorating influences of the atmosphere for a longer period than late 
fallow, and that heav}^ winter rains readily penetrate the subsoil and are 
conserved. Moreover it is easier to effect a satisfactory consolidation of 
the seed bed with early than with late fallowed land. 



.lo June, 1912.] 


Wheat and. its Cultivation. 


337 


^ As was. remarked above, time is a most important factor in the con- 
'.solidation of the seed bed, and the most effective consolidation results from 
nearly fallowing. 

With late spring fallowing much of the winter rain may be lost by 
•evaporation and surface drainage, and the main benefit accruing from faf- 
lowing thereby lost. Unfortunately, results of continued and exhaustive 
local experiments on this important subject are wanting. Those, however, 
whO' annually fallow large areas of land, know by experience how promi- 
nently early fallowed land shows up against late fallowed land, especially 
when the fallowing season happens to be at all dry. Though early fallow- 
ing is justified as a general principle in wheat-growing areas, it must 
be remembered that with some soils it is not always practicable. Heavy 
clays, which tend to break down rapidly under the influence of winter 
rains, and set like a macadamized road with equal rapidity with the advent 
■of dry weather, should be better left till the lighter types of soil have 
received attention. 

The practice of early autumn discing as a preparation for winter plough- 
ing is frequently adopted in the drier areas with very satisfactory results. 

The disc lis put over the land in February or March, and the ploughing 
done at leisure after seeding. This not only provides a satisfactory mulch 
•early in the season, but it enables autumn rains to readily penetrate the 
.subsoil. Ploughing operations are greatly facilitated, and the loose, finely 
divided mulch turned over by the plough to the bottom of the furrow slice 
greatly aids in establishing a satisfactory capillary connexion between the 
subsurface soil and the moisture-laden subsoil. 

The practical difficulty in carrying out this process is that in many parts 
of the State the soil sets so hard in the dry summer weather that discing 
is precluded. Otherwise there is no reason why the operation should not 
be commenced as soon after harvest as possible. 

Depth of Working. 

In deciding the depth to which he should plough and work his land, 
the farmer must be guided mainly by the character and depth of the soil 
and subsoil. 

No arbitrary rules can be laid down, but each must decide for himself. 
Obviously deep working would be quite undesirable wherever the soil was 
shallow, or wffiere is rested on an inferior type of subsoil. It is also very 
undesirable to bring a crude, raw clay subsoil to the surface. On soils that 
are naturally deep, however it is well to give, wherever possible, a good 
stiff furrow. Provided that the soil is of sufficient depth, and the 
subsoil is satisfactory, deep working is better suited to the requirements of 
an arid climate than shallow working. Such working materially increases 
the storage capacity of the soil for moisture, and provides for an inter-play 
of moisture and air at a greater depth than shallow working, and thus 
leads directly to the formation of a greater supply of available plant food. 
Of course the beneficial effects of such deep working are not always 
immediately apparent, and in conducting investigations into the relative 
merits of deep and shallow working the test should be continued for at 
least a number of years. Wherever deep working is practised it is neces- 
sary, if wheat is to be sown, that the ploughing should be done many months 
before seeding. No plant suffers more from the effects of a loose, open, 
non-consolidated seed bed than wheat, an^l if it is intended to give deep 
-tillage, care must be taken to see that fallowing is started early in the 
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season. The full benefit of the packing action of the rain, and of the 
settling of the seed bed by cultivation is thus secured. 

The question frequently arises as to whether the soil should be worked, 
down immediately after ploughing, or left in the rough for some time. 

As a general principle, land should be left rough during the winter in. 
a wet district, whilst in the very dry areas the sooner the land is worked' 
down the better. 

Much, of course, depends on the area one has to fallow and the number 
and strength of the teams available. In most districts, and on most soils, it 
will generally be found best to plough a considerable area before working 
down, especially if an early start is made. With the approach of spring, 
however, the stores of moisture in the soil must be jealously guarded, and 
the soil should be worked down with a scarifier or cultivator to make a. 
loose, but lumpy, surface mulch. 

Summer Cultivation. 

Under no circumstances should a hard crust be allowed to form on the 
suriace. A crusty top will, by aiding capillary action, rapidly drain the- 
subsoil of its reserves of moisture A loose crumbly layer of soil will, how- 
ever, act as a mulch and reduce the losses by evaporation to a minimum. 
Such a soil mulch is maintained by cultivating as often as the summer rains- 
bring about a consolidation of the surface. Frequently summer cultivation 
is over done. The soil may be reduced by continual cultivation to the 
condition of an onion bed. This is a source of trouble on fine clay soils,,, 
and may assist rather than retard capillary activity. 


{To he contirmed.) 



The fattening ox spends about 77 per cent, of the food digested for 
heat and work the sheep 74, and the pig 57. Thb pig is the most econo- 
nucal meat producer, but it requires a ruminant to deal effectively with hav 
and fibrous crops. ^ 
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YIELD OF RECONSTITUTED VINEYARD AT THE 
RUTHERGLEN YITICULTURAL COLLEGE. 

Vintage 1912. 

By G. H. Adcock, F.L.S., PrmcifaL 

Following the practice adopted during recent years the vintage returns 
for the Viticultural College vineyard, for the current season, are here sub- 
mitted for the information of readers of the / oiirnal : — 

In justice to all concerned it will be necessary to remember that the 
vineyard is on the comparatively poor soil, typical of so many acres in this 
and other auriferous areas. While not specially suited for general agri- 
culture, yet it adapts itself to viticulture readily. The vines in the College 
vineyard are planted 10 feet x S feet, trellised, and pruned on the rod 
and spur system. The grafted rootlings were planted immediately on the 
spot where vines, dead and dying with phylloxera, were uprooted. All 
round them were phylloxera ted vines. Hence, the test as tO' their re- 
sistance was as severe as could have been devised. 

This season has been the opposite extreme from last, and this has 
naturally influenced the yield very considerably. The 19 ii returns con- 
stitute a record, as far as this vineyard is concerned. Unlike the previous 
one, last winter brought frosts. Only those that come after the vine-shoots 
have started, are feared by vignerons. Unfortunately, last Spring, we had 
two of these late frosts that cut back the shoots of the vines in the vine- 
yard, and of the grafts in the nursery, entailing, in each case, serious 
losses. 

Some varieties suffered severely, much more than others, and, con- 
sequently, these returns are reduced very much. 

Nor were late frosts our only perplexity. The season, generally, has 
been as unfavorable as the preceding one was favorable. This has been 
•one of the driest summers experienced here for some time. For months 
no appreciable quantity of rain has fallen. Our domestic water-i5upply 
ran out, and we had to cart from Rutherglen, Many of our well-established 
ornamental trees, have succumbed. Indigenous trees, e.g., Grevilleas. 
Hakeas, Acacias, &c., have died, owing to the dry weather and the long- 
continued heat. Under such circumstances vintage and other yields have 
been greatly reduced. The adverse conditions prevailing here have ex- 
tended considerably beyond the limits of our own State, and the vintage 
is a short one almost everywhere. 

Again, we have suffered from the depredations of birds. This year, 
for the first time, the Starlings caused us trouble. Previously we had only 
had odd birds to contend with. As they are rapidly increasing in the 
district it is likely, judging by the present season, that they will make 
their influence severely felt in the future. As usual, too, pilferers have 
caused us loss. 

Grapes are now freely purchased at high rates by several local wine- 
makers. Up to, and occasionally more than, per ton can be obtained. 
This is an immense advantage to the small grower who may not have the 
experience necessary to turn out a marketable wine, nor the capitaTto pro- 
vide the plant for the purpose. It. is also a distinct gain to the industry, 
for a product of uniform character and exactly suited to the requirements 
of the trade is assured. 

The thorough cultivation, which is a feature in the College vineyard, 
has been kept up. This has paid, as it always does. As far as possible 
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we also replenish the material removed by the crop, and we are strongly 
impressed with the efficiency of green manuring. As in the previous year 
we have carried out experiments with fertilizers, supplied by the manager 
of the Potash Syndicate, Sydney. The test plots, which are the same as 
those treated in 1911, are each J-acre in extent. The results are as 
follow ; — 


Plot. 

Altiiiure per Acre. 

Yields per 
Acre. 



lbs. 

No. 1 

UniTiaiuired . . . . . . . . , . 

4,680 

No. 2 

r Superpliospliate, 2 cwt. . . . - • . . . ! 



[ Sr. 1 pi: ate of Ammonia, |- cwt. . . . . . . . . : 


No. 3 

[ Superphosphate, 2 cwt. 

4 Sulphate of Ammonia, J cwt. . . . . . . . . 1 

] 

6,360 


[ Sulphate of Potash, 1 cwt. 

J 


This shoAvs a gain of exactly three-quarters of a ten between the unmanured 
and plot No. 3. The value of this extra yield, at current rates, is ^6, 
while the total value of the crop, from the full) -manured acre, is worth 
£22 14s. 3d. 

In tabulated form are given the yields of the grapes from each stock. 
Once again a caution must be given against attributing the disparity in 
returns to the stocks. As previously pointed out the crop recorded on 
Rupestris du Lot is not fair to that stcck, for, being next to the road, 
much of the produce does not reach our weighing machine. Growers will 
also note that some of the stocks, used when the College vineyard was re- 
planted to test their value, are now discarded as not quite satisfactory. 
Of the new varieties we have, as far as possible, made the wine separately-. 
We have 16 lots of these varying from 5 to 10 gallons each. Wine- 
makers will realize the immense amount of trouble and labour the careful 
handling of so many small quantities has entailed, but will, we think, 
appreciate the results. Some of the new’er table varieties of grapes are in 
cool storage to test their keeping qualities, and, consequently, their suit- 
ability for the export trade. 

Of the newer varieties, from which wine was made, we have the fol- 
lowing : — 


Variety. 

Sp. Gr. 
of Must. 

Quant it' V 
Made*.’ 

Purmint 

MIO 

5 gallons 

Phiot Chiardoniiay . . . - 

1 ■ 120 

2 

Pinot Pin . . ‘ . 

1 • 120 

5 

Semilion 

1 ' 106 

5 

]\Ielon 

M02 

5 

Colombard . . 

1-110 

10 

Saiivignon . . . . . • . . • • • • 

1-120 

5 ... 

Aramon .. .. .• .. 

1 -090 

18 

Corbean . . . . . . - . 

1-095 

10 ... 

Aspiran Bouscliet . . . . . . . . 

1-085 

10 

Cher. in Wane . . . . . . 

1-lK) 

5 

Polle blanche . . . . . . 

1-092 

10 ,, 

Piepoul 

1*095 

10 , , 

Months . . . . 

1-090 

10 

Rousette . . . . . . • . . . 

1*094 

10 ,, 

Ter ret Bor r ret . . . . . . . . 

1*080 

10 
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Variety, Date of Planting, 
and Stock. 

Sp. Gr. 
of Must. 

Yield per 
Vine. 

. 

Yield per 

Acre. 

Value per 
Acre at 
£8 a ton. 

Shiraz (1903)— 


lbs. 

tons 

ovvt 

qrs. lbs. 

£ 


d. 

Hybrid, 3306 

1-108 

12-16 

2 

19 

0 

7 

23 

12 

6 

Rupestris Metallica (Cape) . . 

1-108 

9-64 

2 

6 

3 

8 

18 

14 

7 

Hybrid, 3309 

1-112 

8-55 

2 

1 

2 

4 

16 

12 

4, 

A.R.G.l .. .. 

1-110 

6-84 

1 

13 

0 

24 

13 

5 

8 

Rupestris du Lot . . 

1-117 

6-03 

1 

9 

1 

4 

11 

14 

4 

Burgundy (1904) — 










Riparia Grand Glabre 

1-114 

8-78 

2 

2 

2 

16 

'17 

1 

2 

Hybrid, 3309 

1-113 

6-47 

1 

11 

1 

21 

12 

11 

(> 

Malbec (1904)— 

1 









Riparia Chand Glabre 

1-113 

9*9 

2 

8 

0 

10 

19 

4 

9 

A.R.G.l .. 

1 - 105 

9-77 

2 

7 

1 

23 

18 

19 

8 

Hybrid, 3309 

1-110 

7 ‘56 

1 

16 

2 

27 

14 

13 

10' 

Rupestris Met ’dlica (Cape) . . 

1-110 

6-8 

1 

13 

0 

3 

13 

4 

3 

Hybrid, 10 

1-114 

6-0 

1 

9 

0 

16 

11 

13 

2 

Rupestris du Lot . . 

1-108 

4-16 

1 

0 

0 

23 

8 

1 

8 


The following table gives the yields from the various stocks for the 
years 1909-1912, inclusive: — 


Variety, Date of Planting, 
" and Stock. 


Shiraz (190:^) — 

Hybrid, S306 . . 

Rupestris Metallica (Cape) 
Hybrid, 3309 .. 

A.R,aa .. .. 

Rupestris dii Lot 
Burgundy (1904) — 

Riparia Crand Glabre . . 
Hybrid, 3309 . . 

Malbec (1904)— 

A.R.G.l 

Riparia Crand Glabre . . 
Hybrid, 3309 . . • 

Rupestris Metallica (Gape) 
Hybrid, lOH* .. 
Rupestris clu Lot 


Yield per Acre 
1909. 

Y'ield per Acre 
1910. 

t. cwt. 

q* 

lbs. 

t. cwt. 

q. 

lbs. 

2 

5 

2 

0 

2 

8 

3 

23 

1 

15 

3 

4 

2 

2 

2 

22 

1 

14 

0 

0 

1 

15 

1 

3 

1 

9 

0 

1 

1 

18 

0 

10 

1 

5 

3 

14 

1 

15 

1 

17 

1 

5 

1 

23 

1 

14 

2 

25 

1 

1 

2 

11 

1 

15 

3 

19 

2 

3 

0 

8 

3 

1 

2 

3 

1 

18 

3 

12 

2 

16 

1 

5 

, 1 

16 

1 

26 

2 

4 

1 

20 

1 

16 

1 

20 

2 

4 

3 

9 

0 

14 

3 

14 

1 

9 

2, 

0 





1 

6 

i 

0 


Yield per Acre 
1911. 

Y'ield per Acre 
1912. 

t. cwt. 

q- 

lbs. 

t. cwt. 

q- 

lbs. 

3 

2 

1 

0 

2 

19 

0 

7 

4 

0 

i 

27 

2 

6 

3 

8 

2 

14 

2 

9 

2 

1 

2 

4 

2 

18 

0 

18 

1 

13 

0 

24 

2 

10 

0 

5 

1 

9 

1 

4 

1 

5 

2 

20 

2 

2 

2 

16 

1 

0 

3 

23 

1 

11 

1 

21 

4 

17 

0 

6 

2 

7 

1 

23 

4 

11 

1 

17 

2 

8 

0 

10 

3 

19 

1 

19 

1 

16 

2 

27 

3 

8 

1 

16 

1 

13 

0 

3 

^ 2 

19 

3 

12 

1 

9 

0 

16 

2 

0 

0 

18 

1 

0 

0 

23 
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PilOPAGATlOiY OF FRUIT TREES. 

(Co 7 ztinued from fage 21 1.) 

C. F, Cole^ Orchard Supervisor. 

Diseases. 

In compiling the diseases, both insect and fungi, to be found at times 
attacking the stocks and young trees during and after their development in 
the nursery, the writer wishes to strongly impress upon propagators the 
importance of keeping a sharp look-out for the first signs of attack, and 
of taking immediate steps to check the spread or eradicate the disease. 
To do this, and be successful, it is essential to have a sufficient knowledge 
of the different diseases with regard both to their life history and their 
methods ot attack. As there are several illustrated and instructive works 
published dealing with destructive insects and fungus pests, and a special 
staff of experts attached to the Department of Agriculture, growers or those 
interested have no excuse for remaining ignorant of such subjects. To be 
fully conversant with the habits, the manner in which diseases obtain their 
food, and the season of attack, is to be fprewarned, and if the propagator 
is intelligent, he will be prepared for an attack by being forearmed with 
the necessary appliances and chemicals needed, which, if used correctly, 
and at the right time, will give him the victory. The insect pests dealt 
with will be arranged according to the manner in which they attack the 
plants to obtain food, those that eat the foliage, twigs, or bark being 
calied^ chewing, whilst those that puncture to obtain the sap being called 
suctorial. Upon classifying them as such will depend how they are to 
be attacked and destroyed. 

With chewing insects it will be necessary to control them by applying 
with a line spray poison to their food, so that when taken internally it will 
cause death. With suctorial insects it is necessary to bring them in direct 
contact with a suitable insecticide which causes death by smothering, com- 
bined with its caustic action. By the enumeration of the following insect 
and fungus pests, the novice or those about to start propagation should not 
be frightened., as in a nursery conducted upon sound lines, and where care 
is exercised in souring the buds, scions, or rooted stocks from clean trees or 
localities there is very little likelihood of diseases giving serious trouble. 
jMany of the diseases adapt themselves to certain localities where the 
weather and other conditions are more suitable for their development. But 
it should be borne in mind that if such diseases are transferred from one 
locality to another, and the conditions are favorable, there will be trouble, 
^.g., take tlie root-rot fungus {Armillaria melUa). Although it is commonly 
found in cool mountainous and timbered localities having a fair rainfalf, 
yet, if transferred upon rooted stocks from such localities to a warm dry 
one, and the spring or summer following planting is suitable for its develop- 
ment, it wall cause trouble if immediate steps are not taken when first 
noticed to check _its spread. As most of our insect pests multiply with 
astonishing rapidity, delay in attacking them is dangerous; by destroying 
the first brood ivhole days of toil will be saved. It is generally through 
neglecting this brood that future trouble is brought about, and instead of 
a few insects to fight in a few days or weeks there are thousands. A 
nurseryman should have a suitable spray pump, an 8 or 10 gallon hand- 
pump will answer the purpose, and also keep many of the necessary 
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-chemicals^ &:c., to combat diseases on hand. Always keep the old adage 
well in mind — “A stitch in time saves nine.” The few illustrations of 
■diseases are from original photographs. 

Chewing Insects. 

The Pear and Cherry Slug (Selaudria Cerasi). — This small, dark-green 
•or, at first sight, blackish- looking, slimy caterpillar usually makes its ap- 
pearance about the latter end of October or early in November, and attacks 
the foliage of the cherry and pear, and, later on, the dierry plum family, 
the quince, occasionally the plum. The eggs are readily discernible, being 
deposited upon the upper side of the leaves, and 
are of a yellowish colour, about the size of a 
pin’s head. The perfect insect is a glossy black 
:small fly belonging to the saw fly order, 

Hynienoptera^ readily seen upon the foliage. The 
William’s Bon Chretien pear is generally the first 
to be attacked in the nursery row. If this pest 
is neglected, the larvae will quickly destroy the 
foliage by eating off all of the epidermis or upper 
surface of the leaves, thereby checking the growth, 
and bringing about debilitated conditions. Treat- 
ment. — Spray as soon as detected with any of the 
leading brands of arsenate of lead — strength i lb. 
to 25 gallons of water — or Hellebore powder, i lb. 
to 30 gallons of water. Moisten the powder with 
a little water to make a paste before adding the 
full quantity of water; strain before using; keep 
well agitated whilst applying. Spray upon a fine 
dry day. 

Pinara Apple Grub {Pinara Nana). — The larvae 
of this pest are most voracious, stripping the 
young apple trees of their foliage in a very short 
while; also eating the tops of the growing shoots. 

The loss of the foliage gives the trees a serious 
check through interfering with the assimilation and 
elaboration of the sap and plant food. Upon 
noticing the first signs of attack the propagator 
should carefully examine along the stems of the 
young shoots and branches for the larvae, which, 
owing to their protective colour, resembling that 
of the bark, combined with their habit of lying 
close to the bark, make them hard to detect. The 
larvae when full grown are about 2 inches 
in length. From observations the writer finds that this pest feeds 
chiefly at night, lying close to the bark during the day-time. Treat- 
ment. — ^As a serious attack from this pest in the nursery is of rare 
occurrence, the destruction of the few larvae when first detected generally 
suffices to check its spread. If indications point to a severe attack, spray 
with arsenate of lead. If the well-known native bird, black-faced cuckoo 
shrike, Graucalus Melanops (Lath.) is in the locality, it should be rigidly 
protected, as the writer has upon many occasions w’-atched these birds doing 
great service in a nursery eradicating this pest. 

Painted Apple Moth {Teia Anartoides) (Walk). — The small hairy cater- 
pillar larvEe of this moth have an especial liking for the foliage of the 
apple, eating off the upper portion, or epidermis, very quickly, at times 
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leaving -only the midrib o-f the leaves. Figure 69 shows the caterpillars, 
at work upon an apple stock. The loss of foliage seriously affects the 
elaboration of the sap. This pest does not confine its attack solely to the 
apple, but attacks the foliage of other kinds of fruit trees, and at times the 
skin of the fruit. Treatment. — Very often killing the first few caterpillars- 
with the thumb and finger will prevent a further attack. Spraying the 
foliage thoroughly with arsenate of lead will have the desired effect of 
getting rid of this pest. 

Cherry Green Beetle (Diphncephala Colosfidoides) (Gyll).— A visita- 
tion from these small, handsome green beetles is to be taken seriously. 
If coming in swarms, they very soon strip the young cherry trees of their 
foliage, and cause great damage to the young growing trees and cherry 
stocks. When first noticed immediate action should be taken. The trees, 
and stocks should be thoroughly sprayed with arsenate of lead*, strength 
I lb. to 25 or 30 gallons of water. 

Vine Moth (Agarhia Glycme) (Lewis). — ^This common pest is very 
easily recognised and kept in check, but, if neglected, the caterpillars will 
\-ery soon defoliate the vines. Spraying the young vines in early summer 
with arsenate of lead generally suffices to keep this pest in check for the 
whole vegetative period. Strength, i in 25 to 30 of water ; or Hellebore- 
powder at the same strength recommended for ]3ear or cherry slugs. 

Siher Striped Vine Moth (CJiaerocampa Celerio) (Stephen). — This- 
pretty but peculiar looking caterpillar rarely gives trouble, the writer once- 
only having had occasion to spray the vines. Treatment. — Spray with 
arsenate of lead, or Hellebore powder. 

Slugs. — During the spring, and when the buds begin to move in the- 
nursery row, slugs are one of the worst pests that the propagator has to 
deal with, destroying hundreds of buds in a single night, if neglected. 
Treatment. — If there are any signs of this pest during late autumn or 
the winter months, no time should be lost in clearing away any weed 
growths in the rows, particularly before the buds start to elaborate. One- 
of the chief factors in combating this pest is to keep the nursery free from 
anything likely to harbor them. The soil should be kept well stirred, 
between the rows, applying freshly slackened lime immediately after. This 
will be the means of destroying large numbers that harbor and breed l)e- 
neath the clods of earth. Slugs being nocturnal in habit, just after dark is. 
the best time to attack them, particularly if rain has fallen during the day, 
and the evening turns in mild. 

Treatment of Lime.— Secure lump lime, slacken by sprinkling with 
water. If using any quantity place the lump lime in a hole or pit made in 
the earth for the purpose, half fill with lime, applying sufficient water to 
slacken. Lime should lie prepared in the morning, using it the same even- 
ing. Bag the slackened lime during the afternoon, placing the bags in 
convenient positions in the nursery. Under no conditions allow the lime 
to get damp or wet, before or after slackening, or any time previous to 
being -applied. Always use freshly slackened lime. Apply by placing 
sufficient slack lime in a piece of hessian or a 70 lb. sugar-bag. Walk be- 
tween the rows, jerking the bag up and down smartly, directing the dense 
lime dust caused by these actions chiefly over the buds. If a dark night, it 
will be necessary to carry a lantern whilst performing this operation. If 
help is available to carry the light, this work can be accelerated by using 
a dusting bag in each hand. Failing help, place the lantern in the centre, 
A <?., between two rows of buds, and walk whilst dusting straight towards 
the light. Stirring and dusting lime upon the soil during the day-time, and 
following up the dusting process after dark, has been found bv the writer 
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to be the most effective method, particularly if the area to be treated is of 
.any extent. Besides destroying this pest, the lime is very beneficial to 
the soil, especially if it is deficient in this constituent. To be effective the 
lime must fall direct upon the slugs. Once it becomes moist, its power of 
billing is gone. When liming wear old boots and clothes. Apply lime 
when, the weather is fine and calm, if possible, but remember that delay 
is dangerous to the buds. 

Suctorial Insects. 

Some of the most clifficult insects to eradicate coming under this heading 
are those known as scale, and belonging to the family Coccidae. Some 
species confine their attacks chiefly, if not solely, to deciduous trees and 
plants, whilst others only to evergreen ones. Some species attack many 
kinds of plant life both evergreen and deciduous. When treating- evergreen 
trees, or any that are vegetative, the operator should be very careful to use 
3 wash at a strength that will not defoliate or injure the growth of the yoang 
trees. No wash should be used that is not correctly made and tested, nor 
applied unless the operator has had 
previous experience or secures prac- 
tical advice upon the particular wash 
to be used. One important factor 
that should not be overlooked before 
applying a caustic wash is the physio- 
logical condition of the tree or plant 
at the time it is to be sprayed, such 
condition varying according to the 
season, the weather, and the growth. 

Evergreen trees and plants when 
fully active and making growth 
cannot stand the same strength as 
when in a more dormant stage, or 
when the weather is cool and equable. 

W'ith deciduous trees and plants, a 
far greater strength can be used in 
the late autumn, or when they have 
shed their foliage in the winter, than 
any time during their vegetative period. Two or three somewhat weaker 
applications given at regular intervals are far more effective, and the risk 
of causing injury less, than if one application at the ordinary strength is 
given. 

Olive Scale (Lccaniimi Olea), — This common scale insect, when 
fully developed, is hemispherical in shape (see Fig. 70), colour brownish 
black, is easily detected, and attacks the bark and foliage. Trees and 
plants badly attacked have a sooty appeara.nce caused by the fungus known 
as sooty mould {Capnodiufn Citric olu 7 n)\ This fungus lives upon the 
sugary secretion from the scale insects. Another indication of attack is the 
appearance of ants and flies upon the trees or plants attacked, in quest of 
this sugary secretion. It is the commonest scale found attacking the citrus 
family, is very partial to the pear and quince, and is to be found attacking 
numerous species of plant life both evergreen and deciduous. 
Treatment. — If attacking deciduous trees, seed and stone fruits in the 
nursery row during their vegetative period, spray with kerosene emulsion, 
strength, i in 10 or 12. If attacking citrus trees or other hard-foliaged 
evergreens, spray with resin wash. The best time to spray the citrus is the 
winter months, and after the spring growth has hardened, and before the 
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autumn growths start. Citrus and deciduous i:ruit trees standing in the* 
nursery row during the winter months may be sprayed with red oil or crude* 
petroleum oil emulsion^ i.)Ut great care should be taken to see that the 
emulsion is properly made, otherwise injury will be done to the trees. 
Strength, red orb r io 40 ; crude petroleum oil, i in 30. 

Greater Vine Scale (Lecaninni BerdcridisJ— This large brown-coloured 
scale insect does not coniine its attack to the vine, but is to be iound 
severely attacking many kinds of our fruiting trees, chiefly the apricot, 
cherry plum, Japanese plums, mulberry, and persimmon, also many of 
our ornamental trees, shrubs, and creepers. Owing to its size is easy to 
detect, and attacks the bark of the branches and twigs. Spreads rapidly, 
blit is the easiest of all the scale insects to de.stroy. Treatment.^ — Spray 
the vines or fruit trees if attacked during the vegetative period with kero- 
sene emulsion. Strength, i in 10 or 12, giving several applications, if 
necessary. When the trees or vines are dormant in the winter, spray with 
red oil or crude petroleum oil emulsion. Strength, red oil, i in 40 ; crude 
petrol eura, i in 30. 

Red Orange Scale (Asfidiotits Coccineus). — Scale insects belonging to 
the genus Aspidiotus are probably the hardest of all scale insects to eradi- 
cate by spraying. Fumigation hydrocyanic acid gas is the most effectixe* 
treatment where it is possible to carry it out. Although a small scale, it is 
easy to detect owing to its colour, and attacks the bark, fruit, and foliage. 
When badly attacked, the foliage fjecomes sickly and yellowish in colour, 
the tAvigs and young growth die. If this pest should make its appearance 
upon the citrus trees in the nursery row, imm.ediate steps should be taken tO' 
thoroughly eradicate it. By exercising a little care when and where select- 
ing the buds and grafts, a nursery should be kept free from this pest. 
Treatment. — Spray thoroughly and often Avilh resin wash until eradicated. 
If the scale is A-ery bad, give one or tAVo sprayings Avith red oil or crude 
petroleum oil emulsion during the Avinter months, or in January and Feb- 
ruary, continuing later on, if nece.ssary, with the resin wash. Strength, 
red oil, i in 45 ; crude petroleum, i in 35. 

Blach Flat Scale (Aspidicius Rossi). — A very common scale. Attacks 
hard foliaged evergreen trees, &c. Once it is hrmly established is hard lO' 
eradicate. From its shape and colour, it is readily detected upon the 
foliage, hence its name. In. a nursery producing fruituig trees, this scale 
is not likely to giA^e serious trouble; to the writer’s knowledge, the only 
.species of fruit attacked belonged to the citrus family, viz., pomelo or 
•grape fruit, the bitter-.sweet and Seville varietw Ueatment.' — Tht:‘ same 
as Red Orange Scale. 

llhu" Scale (Ceroplastes Ceri ferns). — This scale is easy to detect by its 
resemblance to small pieces of white wax, and sticks close to the bark 
upon the boughs and tAvigs. The wax substance is secreted by the insects 
to protect and cover the body. Because of the waxy covering, the pest is 
difficult to destroy. This scale readily attacks the citrus family. Treat- 
ment. — Spray with ij lbs. of washing soda dissolved in 2 gallons of water, 
or resin wash when the scale insects are young. Apply using high pressure. 

San Jose Scale (Aspidiotus Per^iiciosus). — This scale is one of the 
most difficult species to detect, owing, to its small size and the closeness 
with which it sticks to the bark. To the propagator of deciduous fruiting 
trees this scale insect is to be feared most. Once it becomes established, it 
is hard to dislodge. The writer^s observations are that when full grown 
this scale variey somewhat in colour. Where found attacking the plum and 
walnut, it is lighter, resembling more the colour of the bark tffiin Avhen 
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found upon the apple, pear, &c. Small rusty red-coloured spots upon the 
bark,^ the scale insect occupying the central position, are usually one of the- 
first indications of attack upon the apple, pear, peach, and cherry plum. 
Description. — General colour, sooty black, with a yellowish-brown spot in 
the centre; shape, round. If the bark directly beneath these red spots is 
cut, it is generally a carmine shade dowm to the cambium. With badly in- 
fested trees the bark has a scurfy appearance, occasionally being pitted^ 
This pest does not confine its attack to fruiting trees, but has 

a liking also for the hawthorn, 8 zc. Treatment . — As there have- 
been several outbreaks of this pest in different parts of the 

State, all buds or scions secured from an orchard should be 
thoroughly examined, particularly about and behind the buds, 
with a pocket magniffer. If there are any suspicious signs of attack or 
scale insects to be seen, destroy by burning. Trees or stocks badly infested 
should at once be destroyed by burning. If the trees are vegetative, spray 
thoroughly with kerosene emulsion, strength x in 10. Follow up with fur- 
ther applications at not more than ten days inter\'als. Further, treat in 
late autumn and the winter months with red oil or crude petroleum oil emul- 
sion. Strength, red oil, i in 30 ; crude petroleum, i in 25. No trees 

should be sent out of the nursery until examined by some person who has- 
an expert knowledge of this disease. 

To he continued. 


WATER REQiailEMEXTB OF CROPS. 

By John IF. Paterson, B.Se., Plt.D., Experimcnialisi. 

Of the various requirements for the growth of a crop the most obvious^ 
is a sufficient supply of waiter. Ordinary experience points to the con- 
clusion that the quantity required must be large. Green-house plants 
require frequent w'atering or they shrivel and dry up. A crop of 
lucerne cut in the morning is soon withered, because if ceases to receive 
water from the roots. Year after year the yields from dry farming depend 
more upon rainfall than, practically speaking, upon anything else. In the 
drier wdieat areas of Victoria the soil may not receive enough rainfall to 
grow a crop every year, but, by falloAving in alternate years the w-ater 
may sufficiently accumulate to grow" a crop every second. 

To determine exactly how much water is required by growing crops, 
attempts have been made by different investigators in different countries of 
the wmrld. In all such investigations, apart from those of botanical interest 
only, the method is the same. The amount of water evaporated or 
‘^transpired’’ by a crop during its entire groAVth is found by w^eighing. 
At harvest, the crop is cut off close to the ground and dried. When the- 
weight of water transpired is now divided by the w^eight of crop, there 
is found what is called the transpiration ratio.” This gives the number 
of pounds (parts) of wmter transpired by the crop during growth for each- 
pound (part) of dry matter produced. 

In such investigations the water transpired is found by growing the 
plants in pots. A pot is filled with a certain standard weight of pil 
(usually from: 20 to 120 Ibs-) of a certain wetness, and the crop is planted 
or sown. The pot is watered, usually daily, or four times a week; and- 
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this is done on the scales. At watering, the loss, of weight since the 
previous watering is noted down, and the pot is then brought up to its 
standard weight again by adding more water. The water lost from a 
cropped pot will include water transpired by the plant, also water 
•evaporated directly from the soil. The latter is most simply discounted 
by setting up similar pots without a crop, and deducting the losses there 
from the losses on the cropped pots throughout the season. In transpira- 
tion experiments the pots must be protected from rain in order to reserve 
control of the water supply. This is usually done by placing the pots on 
low trolleys standing on rails, so that they can be run under cover at 
night and on wet days. 

Proceeding on the general lines of investigation indicated, the following 
results have been obtained by different workers : — 


Table I. 


— 

Lawes (1) 
(Englaud). 

Hellriegel (2) 
(Germany). 

King (3) 
(United States). 

Leather (4) 
(India). 

Wheat 

247 

338 


850 

Barley 

257 


393 

680 

Oats . . 


37(5 

522 

870 

Eye . . 


353 



Maize . . 



sio 


Beans . . 

269 

282 



Peas . , 

259 

273 

477 

830 

’Clover 

269 

310 

453 


Buckwheat 


363 



Eape . . 


329 




(1) Jour. Horticultural Soc., Y. (1850). 

(2) Grundlageii des Ackerbaues, p, 622, seg'. 

(3) Rep. Wisconsin, Expt. Stn., 1894, p. 248. 

(4) Mem. Dept. Agric., India. Chemical series. Vol. I., Ho. 8, p. 179. 

The figures state the transpiration ratios found by different observers. 
Before going on to discuss them, it is necessary to glance briefly at the 
•uses of water to the plant. 

Water enters the plant body by the roots, passes upwards through the 
stem, and is evaporated by the leaves during transpiration. In its passage 
through the plant, the water performs certain useful work. It carries 
dissolved phosphates, nitrates, &c., from the soil into the plant ; it is 
necessary for the life and growth of the protoplasm or living part of the 
plant, and for the action of ferments ; a small part of the water absorbed 
enters chemically into organic material in the process of carbon assimi- 
lation. 

Carbon assimilation is the process whereby green plants feed from the 
carbon dioxide gas of the air and from water. About 95 per cent, of 
the dry matter of crops is formed from air and water in this way. 

It is difficult to say in which of its uses to the plant it becomes neces- 
:$ary that so much water should pass through it during the period of 
growth. The inward passage of soil con.stituents probably does not alto- 
gether require it, as the water current and the soil nutrient movement are 
within inside limits independent. It , is more likely that the partial 
, parching of a crop restricts growth, in the first instance, bv increasing the 
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difficulty of carbon assimilation. This up-hill chemical change requires 
the presence of very much water in the plant leaf, in addition to the 
relatively small amount which is decomposed there. 

Transpiration of water takes place chiefly through little pores 01 
openings called stomata,* which are most abundant on the under side of 
the leaf. These pores or stomata open and close automatically, according 
as the water supply is greater or less ; but sun and wind modify their 
control by tending to open them. With the pores open, transpiration 
proceeds apace, but is naturally more rapid with a dry than a humid 
atmosphere. It is also very much greater in light than darkness, and 
plants wilted at night may appear fresh in the mornihg. 

Looking to the effect of sun, wind, and a dry atmosphere upon evapora- 
tion from the leaves of plants, one would expect that the amount of water 
lost would in large measure be dependent upon the climate. It has been 
mentioned that much water is essential to carbon assimilation. This takes 
place in the green leaves., and only by day. As water is continually 
passing through the leaves on its way out by day, it follows that the water 
is only available as an aid to assimilation in the course of its passage. 
Now, as transpiration from the leaves is more active in a dry sunny climate, 
it would seem that more water must pass through the plant to maintain a 
suitable supply for carbon- assimilation in such a climate than in a dull 
humid one where it lingers longer in the leaf. In other words, a definite 
amount of water may be necessary for carbon-assimilation at its best, in 
a certain plant, under a certain intensity of light, and at a given instant^ 
but as transpiration is more rapid in a dry climate, a larger amount of 
water must be absorbed there than in a humid one in order to maintain 
equally good water conditions in the leaf. 

Returning now to the figures of Table I., it will be seen that an 
attempt has been, made in each case to fix the transpiration ratio as a 
specific character of the crop. If however as we have endeavoured to 
show, the usefulness of water is dependent, in the first degree, upon the 
length of time the leaf is able to retain it, it becomes obvious that the 
transpiration ratio is less a factor depending upon the kind of crop than 
upon the climatic conditions of the country in which the experiments are 
carried out. Comparison of the results of the different workers bears 
in a rough way this theory out. The transpiration ration for production 
seems to be lowest in the country with the most humid, climate, and 
differences due to crop are generally' small as compared to differences 
due to country. 

While the rate of transpiration from plants is largely dependent upon 
the physical conditions of climate which determine rate of drynng, it 
cannot be supposed to be altogether so. The cells of the stomata respond 
to sun and wind, but this respon.se bears no relation to their drying effect. 
Consideration of the vigour or tone of the plant also comes in. Neverthe- 
less it is certain that the climatic conditions which cause drying have 
a very great influence upon the transpiration jatio of growing crops, and 
that by knowing the relative rates of evaporation from a free wmter surface 
at two places the transpiration requirements at one place could be 
approximately calculated for the other. 


Sea Wheat and its Cultivation, by A. E. V. Bicliardson. Jour. Dept. Agric., Vic., 1912, p. 187, 
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As transpiration experiments of other countries seemed unlikely, for the 
reasons stated, to be of direct application to Australian conditions, some 
test pots were set out at Burnley Horticultural Gardens during the past 
seasoa Wheat and oats were selected, and the general method adopted 
was that already described. The pots, which ^ were adapted to the 
Wagner pattern, contained 37 lbs. i oz. of dry soil, made up tO' contain 
18.5 per cent, of water (equal to 50 per cent, of the total waterdiolding 
capacity reckoned on the soil votiime). The pots were watered on the 
scales with a fine spray. The amount of water transpired hy the plants 
was got by deducting the loss of weight in similar fallow pots. To avoid 
rain, the pots were placed under cover in the best position available; hut, 
soon after starting, it was evident there was too little light, and the wheat 
pots were discarded. The growing oats suffered less. The experiments 
lasted 159 days, starting from 6th September. Fig. i shows some of the 
pots at the time of harvesting, on 13th February. 



Fig. I. 


At harvest, the crops were cut off close to the ground, dried, and the 
transpiration ratios calculated out. The results were as follows: — 


Table II. 


— 

Total 

Water Lo-^t 
(159 day5). 

Excess over 
Average of 
Fallow^ Pots. 

Weight 

1 of 

Dry Crop. 

Transpiration 

Ratio. 

' , : 

Grams. 

Grams. 

Grains. 


Pot 4 (Fallow) . . 

12,785 

. . 



Pot 4' (Fallow) . . 

12,729 




Pot 29 (Oats) . . 

17,832 

5’675 

16 '-32 

492 

Pot 29G Oats) .. 

18,342 

5,585 

11-76 

475 
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On comparing the results with those given for other countries on 
Table L, it will be seen that the ratio is higher than those obtained for 
cereals in Europe, but lower than American and Indian results. It cannot 
be said, however, that the comparison with the Burnley pots is quite 
satisfactory. In the earlier stages of growth the crops suffered from 
undue shading, and in the latter stage from the same influence at certain 
hours of the day. It has already been mentioned that transpiration is most 
active in bright light, and practically ceases at night. In connexion with 
this, it would be expected that the transpiration ratio> would be higher 
for plants grown in the open air than in plants partially shaded most of 
the time. It has recently been shown by Dr. H. Brown that it would 
be about one-half greater. Accepting this figure instead of the average 
figure 483, we should then have a transpiration ratio of 725 for oat plants 
gro'wn in the open. The Indian figure for oats is 870, and it appears 
likely that 725 more nearly expresses the ratio for the Australian climate 
than the results given in the table. 

In discussing the question of assimilation it has been pointed out that 
the transpiration ratio is chiefly dependent upon the climate, but that it is 
not altogether so. In this connexion an important practical point was 
recently established by Dr. J. W. Leather of the Agricultural Besearch 
Institute, Pusa. In the dry climate of India the transpiration ratio tends 
to be high. It was found, however, that crops grown with manures made a 
better use of the water than crops wuth no manure, as is seen by the 
decreased ratios in every case. 


Table III. 


— 

Unman u red. 

Manured. 

Wheat 

850 

550 

Barley . . 

680 

480 

Oats . . . . . . . . 

870 

5S0 

Peas 

830 

530 

^laize 

450 

330 


The first four are cold weather crops, in which evaporation is rapid, 
the last a monsoon crop, during which season the atmosphere is humid and 
moist giving generally low ratios. In discussing the results the author 
points out that not only does superphosphate have effect in narrowing 
the ratio, but that nitrates also, if required for plant food, and as might 
not be anticipated, have a like effect. After an elaborate series of experi- 
ments lasting some years, it is stated that ‘‘ the effect of a suitable manure 
in aiding the plant to economize water, is the most important factor which 
has yet been noticed in relation to transpiration.^’ 

In concluding consideration of this subject it should be pointed out 
that the provision of a pot-culture house, on lines similar to those erected 
in other countries, is essential if the influence of local conditions upon the 
water relations of plants in Victoria is to be successfully studied. At 
Burnley a large number of pot cultures failed owing to the want of 
suitable equipment, and the results from those. few which have completed 
have had to be discussed with reserve. 

The following conclusions have been arrived at 

I. In cold humid climates, from 200 to 300 tons of water is lost by 
transpiration for each ton of dry crop yield. 
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2. Experiments in different countries indicate that this ratio is increased 
in drier climates. 

3. in Victoria the ratio for crops of moderate development possibly 
lies somewhere about 700. 

4. Suitable manures, by rendering the plants more vigorous, reduce the 
transpiration ratio, and enable them to make a better use of available 
moisture. 

5. Local conditions indicate that about 600 tons of water (__ 6" 
rain) must pass through a 13-bushel crop of wheat during its period of 
jgrowth. 


BUNYIP AGRICULTURAL SOCIETY. 

By B, A. Barr, Dairy Sufervisor. 

This society merits the keen appreciation of all progressive dairymen 
in having, introduced and conducted a dairy cow test in the district. From 
.such test much benefit must result. It has a very wide-spreading educa- 
tional influence. It amply demonstrates that the key to payable dairying 
is sufficient fodder of the proper kind, and careful attention, so that the 
activities of milk secretion may be maintained to the highest capacity 
dependent upon individual development; also it shows a recotd of each 
now’s yield, and the earnings of the lactation period are known. The only 
way to determine the cash return of each cow is by the continued use of 
the scales and the Babcock tester. 

Such a contest as this acts as an incentive to others to emulate the 
.achievements of the winner, and, consequently, is of great influence in 
improving the productivity of district herds. It also brushes aside the 
.-so-called records of incredible yields. The results of the competition are 
such as one would find in any ordinary herd. The tests for morning’s milk 
— which is usually somewhat lower than evening’s milk — are good. The 
deductions to be dra.wn from the results are consistent with known local 
dairying conditions. More feed and weigh the milk, so that the exact 
.amount can be scheduled, are the lines to follow. 

The Bunyip Agricultural Society is to be congratulated for undertaking 
■this dairy cow test, and it is hoped will continue to hold one yearly, when 
It is suggested that the milk of two consecutive milkings be taken. 
The number of entries for a first occasion is encouraging. 

Results. 


Name. 

Milk 

in 

Morning. 

Test. 

BiUler Eat. 

Order, 

Tleraing, J. . . . . 

21-5 

5-1 

1-09 

1 

Downes, J. 

22 0 

4-2 

0-92 

2 

Mclvor, P. 

25 0 

3-6 

0-90 

3 

Jenkin, W. H. . . 

23-5 

3-6 

0-84 


Smetliurst, J. H. . . 

18'5 

4-5 

0-83 


Strafford, T. 

21 0 

3-9 

0-81 


Greaves,'?., 

19-75 

4-0 i 

0-79 



16-25 

4-0 

0-73 


"Greaves,?. 

16-25 

3-8 

0-61 


Field, M.'-' ■ 

18-0 

2-9 

0-52 



The winnerjs^lla^cow^lS years old. 



10 June, 1912.] 


Bee-keefing m Victoria. 


355 


BEE-KEEPING IN VICTORIA. 


{Continued frojn 'page 228.) 

By F. R. Beuhne, Bee Expert. 

V.— HIVE FLOORS AND COVERS. 

Floors. 

The hive stand generally sold by manufacturers and dealers consists- 
of a single board 22 inches long, 13^ inches wide, and |-inch thick, nailed 
or: to a piece of 3in. x sin. at each end, as shown in Fig. 5 of the previous^ 
article. On the top of this board, along two sides are nailed strips of wood 
19-J inches long, |-inch wide, and 5-16-incb. in thickness. A piece of like 
dimensions, but only 13^ inches long, is nailed across one end. These' 
three cleats raise the hive body 5- 16-inch, and form a bee-space between 
the bottom bars of the frames and the hive-stand, and, at the same time, 
constitute the entrance to the hive. This entrance is i2^in. x 5-16-in., and 
may be contracted in winter by blocking it for one-half or two-thirds with 
pieces of l-in. x 5-i6in. wood. It is not advisable to have entrances larger 
than 5- 16-inch., as mice may enter and destroy any combs not occupied by 
bees. This hive stand is fairly satisfactory, ‘but rather expensive. The- 
projection, which serves as an alighting board at the entrance, is also a 
somewhat objectionable feature, as it prevents close packing of hives in 
shifting colonies by road or rail. 

A liive stand can be made of half the weight, and at only two-thirds 
the cost, by substituting |-in. x 6-in. white Baltic lining boards for the 
J-iii. shelving, and a frame of ^-in. x 6-in. white Baltic flooring fox the- 
pieces of 3in. x 2in. This frame should be made the length and width of 
the hive, and 2 inches high, the lining boards being nailed on ^top, and 
the three cleats on top again. A detachable alighting board, sloping down 
to the level of the ground, takes the place of the projection. This stand 
rests on the ground all round, and the exclusion of draught underneath 
compensates for less thickness of the floor. ^ If pressed down tight on to 
levelled ground, it affords no harbor for spiders and other vermin, nor a 
hiding place for queens (w-here queens are clipped) at swarming time. ^ 

In some districts, particularly in forest country, ^trouble occurs with 
li.ve stands, and even hives, through white ants entering the wood of the- 
stand where it touches the ground, and destroying it, and unless checked, 
eventually the hive. At a trifling expense in the first instance, this risk 
may be entirely avoided, by saturating those pieces of the stands which 
come into contact with the ground with a solution of sulphate of Copper, 
generally known as Bluestone. In a box |-inch longer, inside, tban the 
longest pieces to be treated, and made water-tight by running boiling wax 
over all the joints, dissolve sufficient Bluestone in water to make a saturated 
solution, so that in about a day, wdth occasional stirring, sorrie of the cry- 
stals remain undissolved. The wood to be saturated should be thorough y 
dry, and be packed into the box of solution, with bits of stick between* 
the pieces to keep them apart, and a weight on the top to keep them under. 
Immersion for 24 hours will be sufficient, when the wood^ may^ be exposed 
to air and sun to dry. After the stands are made up the pieces impregnate!® 
should be painted or tarred to prevent the blue.stone being soaked out by 
rain water. 
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Covers. 

In the matter of hive covers there is perhaps more neglect on the part 
■of beekeepers than in anything else j and yet upon the cover depends in 
a great measure, not only the prosperity and health of the colony, but 
the durability of the hive itself. "Udreii hives, however well made, are 
covered with bags, palings, bark, or pieces of tin and iron, which materials 
■either absorb the rain or conduct it into the hive by soakage around the 
edges, one need not wonder to find hives gaping open at the joints with 
boards warped or cracked, and mouldy combs inside. A hive cover should 
be watertight above all things, but it should also be constructed so that it 
will throw the water clear of the hive walls, and prevent the fierce heat 
of summer and the frost of the winter penetrating from the top. A flat, 
single board cover cannot fulfil these requirements. Even when kept well 
painted on the outside and strongly cleated at the ends it will warp, twist, 
or crack in the heat of summer, and will then, not fit down close on to the 
hive all round. This will give rain water entrance to the interior of the 
hive and robber bees an opening to hover round during a dearth of nectar. 

A gable cover with base board resting flat on the hive surmounted by 
a pitched roof with eaves projecting down a little below the top of the 
hive, is most effective, and keeps the hive dry and cool in summer, and 
warm' in winter. This cover, is however, somewhat troublesome to con- 
struct, and not suitable for migratory beekeeping, being bulky and of an 
awkward shape for transporting. After using extensively for a number of 
years about six different patterns of hive covers, I find that a flat one 
covered wuth plain galvanized iron is the best all round. This is made 
of two layers of boards such as may be got from kerosene and jajpi cases. 
The boards of one layer run crosswise to the other, and are nailed together 
to form an oblong of 2o|in. x iqfin., that is | inch longer and wider 
than the hive. Strips of board wide enough to project | inch all round 
on the lower side of the cover are nailed to the edge of it. The whole is 
then covered with a piece of galvanized (plain) iron, No. 26 gauge, 
measuring 28m. x 18 in., and cut in at the corners to allow of it being 
turned down at right angles and secured at the eaves. A sheet of 26-gauge 
plain galvanized iron ^zin. x 36in., which is a trade size, will thus cover 
six hive roofs. A hive cover of this description will outlast any other kind. 
It requires no paint, as the wood is not exposed. There is no warping, 
as one layer of boards checks the other ; it is water and fire-proof ; and if 
layers of non-conducting material, such as paper, are inserted, between iron 
and wood, it is also heat and frost-proof. 

{jr 0 be\ continued,) 



Fat occurs in milk as little globules measuring from .0006 inches in 
diameter downwards. Fleischmann reckons their number at about 50,000 
irfillions in a pint of milk. 
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GENERAL NOTES. 


PIG FEEDING— 

In the last Annual Report of the Secretary of Agriculture, U.S.A., 
reference is made to feeding tests recently concluded at the North Dakota 
-Station. It was found that barley produced a better quality of pork than 
maize corn, but it required 18 per cent, more of barley than of corn to 
produce a given gain in weight. Another test showed that ground rejected 
wheat produced good gains when fed to swine with shorts. In comparison 
with maize corn it required 8.9 per cent, more rejected wheat than corn 
to produce the same gains, but the quality of pork produced was better 
than that produced on corn. 


miBM BLIGHT— 

There is pretty general agreement among potato growers that the injury 
to be expected from Irish blight, once it has established itself in a country, 
will depend in large measure upon the wetness of the season. For the 
last 20 years experiments on spraying for the control of potato diseases 
have been carried out at the Vermont Experiment Station, U.S.A. ; and 
in Bulletin of that institution the relation of rainfall to blight is dis- 
cussed. There is said to be a close connexion between the two, and in 
general a rainy season is likely to be accompanied by an epidemic of 
blight and rot. However in 1901 the rainfall was small, and it was one 
of the worst seasons on record both as to the damage done to the foliage 
and to the tubers. Looking to this report one could wish that other 
•weather observations besides rainfall had been included in the discussion. 
Absence of bright sunshine and a humid atmosphere would probably come 
next to excessive rainfall in encouraging a spread of the disease, but the 
■data for these in 1901 are lacking. Altogether from the records, one seems 
warranted in believing that conditions of moderate rainfall and plenty of 
:sun, are likely to act as powerful checks to the blight, while dull muggy, 
.and wet weather will encourage it. 


THE FERTILITY OF HEN EGGS— 

How long after the removal from the pen of the male bird wdll the 
•eggs laid by the hens prove fertile? The subject was essentially one for 
experiment, and the results of some tests at the Rosew^orthy Poultry Station 
are reported in the Journal of Agriculture of South Australia. The male 
bird was removed on 12th December, and each day’s eggs were dated as 
gathered. It was intended to test 10 eggs each day, but the moulting 
season caused irregular laying. The eggs laid on 24 successive days were 
used in the tests. For the first \veek after the removal of the male bird 
the results were good, nearly all the eggs proving fertile. Thereafter 
there was a gradual falling off, the eggs of the tenth day hatching just 
50 per cent. From the 14th day there were no fertile eggs, but the 15th 
3uelded two and the i6th one. Thereafter none of the eggs proved fertile. 
The general rule is to allow seven days as the extreme limit up to which 
eggs may be set. In this test the fertility was high. 

BARE OF CALVES— 

Take a little better care of those humped-up discouraged-looking young 
calves that stand shivering in the yard all day. The first winter is the 
cheapest and easiest time to make substantial gains. Calf fat once lost 
is rarely made up, even though extra care be given later in life. A stunted 
calf means a dwarfed eow. A mossy-coated, thick-fleshed calf is a 
pleasure and a money maker, while the hat-rack type is a reproach to the 
farm and farmer . — The Practical Farmer^ Philadelphia. 
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BREEDiiG CROP PiANTS— 

The time has gone by when any kind of seed will do in fanning, and 
if the industry is to hold its own it must procure the best for each purpose. 
The difference in yield from good and from indifferent seed often amounts 
to more than the annual value of the land. Much can be done by grading 
and selection from existing types, but in many cases the selective process 
must be preceded by artificial crossing in order to obtain the characters 
desired. The cross-breeding of plants follows the same laws as the cross- 
breeding of animals, but it is a more tedious affair, and it^ has another 
drawback in the eyes of the fanner. A good breeder of live-stock can 
obtain high prices for his annual drafts for stud purposes, and hope to do 
as well again next year, but the plant breeder when he begins to sell, 
ruins his market. The difference lies in the nature of the case. It seems 
to be for this reason that improvement in live-stock has progressed under 
private enterprise, while a corresponding improvement in crop plants must 
be sought for under public control. fn the Arb, Deut, Landw. Gesell, 
1910, appears a history of German plant breeding, including a description 
of the work carried on at the present time in both public and private insti- 
tutions. As pointed out in this work, Germany has to-day 43 breeders of 
winter rye, 3 of spring rye, 61 of winter wheat, 23 of spring wheat, 5 of 
winter barley, 60 of spring barley, 53 of oats, 23 of fodder beets, 21 of 
sugar beets, 17 of potatoes, 4 of kale, carrots, and similar crops, 8 of 
clovers and grasses, and 28 of leguminous plants. As the best variety of 
any crop for one country is rarely the best for the conditions of another, 
there is an immense field for the breeder of Australian types. 


COLD STORAGE— 

The United States Department of Agriculture Report, ign) 

has just concluded a special investigation into the economic results of cold 
storage. The business has assumed large proportions. Of the total pro- 
duction during the last year 13I per cent, of the eggs were placed in cold 
storage ; fresh beef over 3 per cent. ; mutton over 4 per cent. ; fresh pork 
II I per cent. ; creamery butter 25 per cent. The cost of storage includes 
charge for space (either by month or season), interest on the value of the 
stored produce, and lastly insurance. When these three costs are combined 
they amount per month to 0.437 of i cent for fresh beef ; for mutton 
C.352; for pork 0.398 ; poultry 0,446; and for butter 0.571, all ])er lb. 
For eggs the costs are 0.593 of ^ cent per dozen per month. Cold storage 
has with certain commodities shown a strong tendency to equalize the 
monthly prices throughout the year particularly in regard to butter, eggs, 
poultry, and fresh mutton. This fact was established hy converting the 
mean- price of each commodity for each month into a percentage of the 
mean price for the whole year, and then comparing the monthly variations- 
in 1902- 1 1 with the variations before 1893 when cold storage first became 
able to affect prices. For butter and eggs, besides equalizing prices from 
month to month, cold, sior age has raised The average, prices for the whole 
year ; the calculations involved here were complicated and were not applied 
to the other commodities. An aspect of cold storage referred to is the 
facility which it affords for speculation in perishable goods by wholesale 
dealers holding for a rise, and it is concluded that this business of stor- 
ing goods has grown to such proportions that consumers have a rightful 
concern with its management for economic as well as sanitary reasons.” 
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lllE WEEDS, ^NATURALIZED ALIBiSLS ATlD POISOA 

PLANTS OF YIOTORIA. 

Xy Alfred J. Ewart, D.Sc., Ph.D., F.L.S., Govermncnt Botmiist and 
Professor of Botany and Plant Physiology in the Melbourne University. 

Watsinia fVleriana, Mill. Var. Irldifolia (Irldese). 

This plant, often known as Merian’s Bugle Lily, is a native of South 
-Africa, which was first recorded as a permanent naturalized alien in 1907 
•{Victorian Naturalist, vol. 24, page 16). The plant is a rather handsome 
-one, and was cultivated in gardens long before this, thence spreading and 
running wild, until in some parts it is quite a troublesome weed, particularly 
in neglected pastures which are moist or somewhat swampy during a 
portion of the year. It also shows a special predilection for growing 
along the banks of small water-courses, even where these are dry for the 
.greater part of the year. Although it likes moisture, it is able to remain 
.green over prolonged periods of dry weather, and at such times the green 
colour appears sometimes to attract stock and lead to their eating the 
plant, although it is surprising how little of it is usually eaten, in spite 
'Of its externally attractive and succulent appearance. 

The plant is often reported as having exercised an injurious or poisonous 
action upon stock, and since it belongs to an order which includes such 
poison plants as the Cape Tulip {Homeria collina), as well as many which 
are injurious without being strictly poisonous, all such cases are worthy 
■of critical experimental investigation. The Iris itself, for instance, con- 
tains, particularly in the rhizome, a peculiar acrid oleo-resin, sometimes 
known as Irisin, which, apparently, consists of a mixture of a bitter acrid 
fixed oil or soft resin, a volatile crystal lizable oil, and other extractives. 
‘This oleo-resin of Iris appears to exercise an irritant action on the mucous 
membrane of the alimentary canal, and, hence, acts as a purgative, as 
well as a powerful stimulant to the liver. It also has emetic and diuretic 
properties, such as are possessed by the extracts from many other plants 
belonging to the same order. In the case of the Cape Tulip, it is pro- 
bable that the plant contains a similar oleo-resin to that present in Iris, 
but that it is either more intense in its action or more abundant. 

It is evident, therefore, that the reports as to Watsonia being poisonous 
could not be dismissed without full investigation. Accordingly, Dr. 
Rothera undertook to investigate the supposed poisonous character of this 
plant, and his results are published in brief in the Journal for November, 
1910. He found that sheep, goats, and rabbits eat it readily, and that 
no harmful after-effects were noticeable. He could detect no alkaloid 
either in the bulbs or in the green parts, while injections of extracts 
<lesigned to contain active principles if present, produced no apparent 
poisonous action. One possibility still, however, remained open. In 
some cases, as, for instance, in the case of the Darling Pea (Swainsona 
gale gif olid), a poisonous action may be exercised in the course of time by 
plants from which it is exceedingly difficult or impossible to extract any 
poisonous principle, and if such plants are only eaten for a short period 
of time, no evil effects may result. In the case of the Swainsona, four 
to six weeks are required to produce serious symptoms, when the plant 
is eaten in moderate amount mixed with other food, and the effects are 
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similar to those produced by slow poisoning with alcohol and certain 
toxic proteids, namely, peripheral neuritis and degeneration of the nerve 
endings, accompanied by a loss of muscular control. In^ addition, Profes- 
sor Gilruth showed that after one to two months’ continuous grazing on 
Ragwort, cattle and horses, and, to a less extent, sheep may develop' 
cirrhosis of the liver, and ultimately die as the result of it. _ Experiments' 
on another Senecio in South Africa showed that four to eight ounces a 
day caused death in oxen in a few days to a month, the action being 
usually a little slower on horses, and one result being the production of 
cirrhosis of the liver, 

Accordingly, an experiment was tried to determine whether with pro- 
longed feeding, any general poisonous action was exercised by Watsonia. 
Owing to the quantity of material required, small animals, namely guinea 
pigs, were used for the test, which was begun on June 30th, and extended 
to the 7th of September; that is, nearly eleven weeks. During the first 
half of this period, each guinea pig received mixed bran and pollard, and 
as green food an average of 18 grams a day of the green leaves of 
Watsonia, These were taken fresh as required from a large bed 
of the plants grown for this purpose in the Herbarium garden. The 
controls received ordinary green feed, together with bran and pollard. 
At first, the guinea pigs did not eat the Watsonia very readily, and hence 
were not given more than 10 to 12 grams a day apiece. By the end of 
the first week, however, they eat it readily, and received from 15 to iS 
grams per day during the first five weeks. During the latter half of 
the experiment they were fed with as much as they would eat, which 
varied from 20 to 40 grams a day apiece. The average amount consumed 
by each animal during the whole period was 1326 grams ; that is, more 
than the total body weight. The animals remained healthy and normal 
during the wbole period of the experiment, showed no signs of any 
poisonous action whatever, and one pair produced a batch of young 
towards the latter part of the experiment, which were apparently normal, 
but were destroyed and partially devoured by the parents, probably as the 
result of confinement or of fright, and not as the result of any nutritive 
hunger. In any case, the experiment is sufficient to show that Watsonia 
does not contain any poisonous principle capable of exercising any general, 
slow, accumulative poisonous action. 

In order that those unfamiliar with the plant may be able to recognise 
it, the following brief description i.s appended - 

It is a tall erect plant, usually 2 to 3 feet high, but sometimes 
reaching a height of 5 feet on rich moist soils. The underground base 
of the stem is swollen into a hard bulb (corm), i to 2 inches in diameter, 
covered with brown fibrous coats. The leaves are somewhat like those 
of an^ Iris, and arise ^at the base of the stem. There is a single erect 
flowering stem, sometimes slightly branched at the upper end, bearing 
numerous rather large pink, red, or very occasionally -white flowers, which 
are sometimes partly or entirely replaced by clusters of small, fleshy, 
pointed bulbils. The bulbils when they fall off are able to strike root 
and produce new plants. The plant-: has no special /smell or taste by 
which it can be recognised, but once seen, it is not likely to be mistaken 
for anj othei plant. The flowers are much like those of a Gladiolus, 
With a curved tube and the stamens all just falling short of the tips of its 
segments. 
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SMALL RURAL INDUSTRIES. 

B.—mmi CULTiVATIO^. 

(By Josef Ji Knight.) 

Mint (Mentha) includes the Penny-royal (Mentha Puleg'nim)^ also 
Spearmint (Mentha vitidis), which is cultivated for culinary purposes, be- 
sides other species. Our business 
here is with the plant commonly 
known as Black Mint (Mentha 
fiferita). From this is produced 
the well-known Oil of Peppermint, 
which is largely used in medicine, 
confectionery, and in the manufac- 
ture of cordials. 

Black Mint is cultivated largely in 
England and other countries for 
the extraction of oil, it is a hardy 
plant, loving a cool moist climate 
and a free soil. It thrives well on 
the hillsides in Gippsland and .similar 
situations, is easily managed, and 
gives good return for labour be- 
stowed on it. 

The following is a brief descrip- 
tion of its cultivation and treat- 
ment : — 

Planting and Cultivation. 

The plant used to establish a crop 
consists of pieces of the stolons or 
runners taken from the parent plant ; 
like most of the “ Mint ” tribe, it 
is very prolihc in producing these 
runners. Slips with three or four joints are sufficient — they should be 
well rooted, and the stronger they are the more prolific the first year's 

crop will be. The runners 
are planted out in well pre- 
pared soil, and should stand 
about 15 to 18 inches apart 
from plant to plant each way. 
The land should be clean and 
free from weeds, as the dis- 
tillation afterwards of the 
produce renders foreign matters 
undesirable. Care with the 
first crop wdll save much trouble 
in future working, as the plant, 
wdien once established, will, to 
a large extent, protect itself 
from any intrusion of weeds. 

STOLONS OR RUNNERS. Fairly deep cultivation is 

necessary. The plant is chiefly 
a surface feeder, but requires some depth of soil in order to 
obtain the best results. The land should be well worked to a fine tilth 
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and smooth surface, otherwise the cutting is clitficult. Little in the way 
■of ciiltix^ation can be done after planting, but the soil round the crop 
may be kept stirred with a fork, so as to give the young plant freedmn in 
pushing out its runners for the summer cutting. In some cases, in fairly 
level land and dry situations, furrows are run between the rows and water 
run down ; but where there is danger of ^Lscour,” this must be avoided. 
Light forking will materially assist the plant in its development prior to 
cutting. 

The sets may be dropped in a shallow' furrow and the soil turned down 
wuth.a plough at the distance decided upon, but the land must be left 
with a level surface for the reason stated abrme. The time of planting 
must depend largely on the parent plant, as the runners have to be taken 
from the season’s growth, and it is undesirable to rob if to the extent of 
impairing its yield for the (,Y)ming harvest. In Gippsland, and other 
timbered localities, earlv in No\’ember would be time enough, in ordinary 
seasons. If the treatment of the soil has been suitable, there should be 
a fair cutting in hlarch, and this mav be treated for oil extraction straight 
away. The yield should then be sufficient to meet the expenses of labour 
for the first year’s working. 

After cutting the first year, the plants are, in some ca.ses, covered up 
with a little loo.se earth, wdiich give.s them a start in making runners for 
producing the second crop. When the plants have been set out at a 
sufficient distance apart a cultivator should l>e worked between the row's. 
It will be found more economical to arrange this distance and employ 
horse labour, than to work by hand. After the second cutting, 
the land may he ploughed and the plants covered, and being 
well established they will stand rough treatment as far as the cultivation 
is concerned ; this applies to all subsequent seaso^''^. ft mav be found 
advantageous to renew the plantation every five or six year.s, as new fields 
will be found to give better results. ' 

Harvesting. 

The time of haiu’esting caninot be definitely stated but the crop should 
be taken in full blmm. This is usually late in spring or eLirly in autumn. 
The crop is u.sually cut with a hook, .sometimes with a. short-hladed .scythe, 
frequently with a nipping machine; it is gathered in rows, then placed on 
sheets of hessian, and carried direct to the still. While many allow it to 
dry somewhat, asserting that there is no loss of oil, but only'moisture, in 
the evaporation, others again claim that this i.s a mistake. ' It may not 
always be convenient to di.still the whole crop in the green state ; but there 
is no doubt that, where this can be done, it is advisable to do so. What- 
ever is done, care must be taken to prevent self heating of the produce, 
which readily occurs if it is kept in heaps while green ; and it must not be 
permitted to get wet by rain and become mouldy, as the o'd is affected 
thereby, both in quantity and quality. 

After TREAXMEiVT. 

The bulky nature of the mint crop necessitates the treatment of it 
on or near the place at which it is produced. For this purpose, a fair- 
sized still is necessary — the size must be regulated by the amount of crop,. 
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A 400 -gallon still will be sufficient for 20 acres or so. The cost of the 
still depends on the nature of the material employed, and othei such 
conditions. 

The late Air. Slater, of Mitcham, Victoria, wffio was a sue* 
cessful grower of plants for essential oils, and who had con- 
siderable experience of these in England, carried out his dis- 
tillation work with the ordinary iron malt tanks — 400 gallons each — 
which he found to answer the purpose well. A tank was set hi on bricks 
(roughly) in such a way as to admit of a fire being placed underneath. 
The whole of the top of this tank was movable, and in it was fitted a cage 
luied with wire netting to hold the material. This cage was let down into 
the tank, which was filled with water. The lid had a goose-necked cone 
to convey the steam and oil to another tank holding the condenser, which 
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was simply a spiral of tin-lined copper piping. The lid of the first 
tank was made to screw down tightly on a rubber ring, in order 
to prevent any escape of steam, except through the condenser. The 
second tank was open, and contained the condenser only ; and as a stream 
of water was not available to run into this, a third tank was employed to 
supply a current of cold water to keep the condenser cool. A steady 
stream of water was delivered to the bottom of the condensing tank, which^ 
of course, as it heated, rose to the top and found its way to the 
overfiow. 

These simple and inexpensive appliances answered the purpose, but 
where a more elaborate outfit is desired, many of our coppersmiths can 
supply it. Messrs. Dondey and Testro, South Melbourne, have a very 
convenient still made of the latest pattern, and no doubt will be reasonable 
in their charges. Their experience in still-making should be a warranty 
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that a suitable article will be supplied. The illustration given here is for 
a small still about twenty-five (25) gallons. The design can be made to 

any size required. 

The treatment of the various plants from wh'ch oil is extracted by dis- 
tillation is carried out in the same manner as the product now under 
■consideration. There is one thing very necessary when changing from 
one product to another— a thorough deodorizing and cleaning niirt 
take place, otherwise much of the product will be destroyed. 

Distilling. 

This operation is looked upon as being somewhat difficult, but it only 
requires a little practice to get good results. It may be mastered by the 
most inexperienced person with a few trials. 

The oil contained in the leaves and stems is lighter than water, and 
it has also a lower boiling point. When heat is applied the 
oil rises and passes off with a little steam before the boiling 
point of the water is reached. I’he finer and better part of 
the oil escapes hrst, and here it is that care and skill is required to make 
the most of the product, and to secure a first and second quality of oil. 

The steam, water, and oil which pas.ses throiigh tire condenser referred 
to, passes out through the lower portion of the cooling tank into a receiver 
known as the Florentine.” This somewhat resembles a teapot without 
a handle. The oil and water dropping into the top of the receiver 
separate, the oil floating on the top whilst the water escayies slowly at 
the spout. As the outlet is at the bottom of this receiver and the top of 
the spout a little below the mouth or level of the recei\dng portion of the 
” Florentine/” the water and oil are separated. 

One mistake frequently made is in forcing the distillation. The boiling 
should be slow, so as to avoid forcing over objectionable matter. A tank 
of 400 gallons should be allowed four or five hoiu's to boil ; after the 
first two hours the receiver should be changed, as the oil to follow is of 
secondary quality, and should be marketed separately. It is said that 
whatever oil the stalks contain is inferior in quality, and, leting the last to 
be driven off, the heat must be regulated and the boiling a simmer only. 

In distilling, it is much preferable to heat the water in the boiling 
tank with superheated steam, as it is more under coutroi. This is done 
by having a steam generator close by, and running steam through a per- 
forated coil placed in the bottom of the still. The heat can then be regu- 
lated to a nicety. Some eucalyptus distillers run hot steam through their 
leaves without water, but this does not meet with general approval for 
the finer essential oil plants. When applying direct heat greater attention 
is required than in using steam. 

Yields and Prices. 

A good crop of well-established mint will yield from five to six tons 
per imperial acre. As to the yield of oil, some growers give 3 to 4 lbs. 
per ton, whilst others state 5 to 6 lbs.; nothing definite can be given in this 
respect. At the Dunol'ly and Leongatha Government Scent Farm mint 
was the laat crop to receive attention, and it was ii'ot sufficiently estab- 
lished to give any reliable data to quote from. 
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Extract from the Royal Commission’s Report on Vegetable 

Products. 

(Evidence given by the late Joseph Bosisto, Esq,, M.P.) 

Now pepipermint will grow on loamy and moist lands, and grow in 
abundance; but, like everything else, it wants proper gardening, taking 
care of, and keeping free from weeds. Its habitat is in loamy and moist 
lands. If this be neglected, it will scon lose its fragrance and flavour. 
The districts of Melbourne, Mount Macedon, and North Gippsland were 
tried, and that from North Gippsland was the best. Even in England 
the qualities vary in value; thus Mitcham oil realizes 40s. per Ih, while 
Cambridge brings only 33s. per lb., American i6s. per lb., and French 
10s. per lb. I sent home to London a large quantity that I myself dis- 
tilled, but other persons grew. I offered to distil it free, provided they 
would supply me with the material, and many of them did so — four or 
five — and here are the reports which I received from home relative to the 
peppermint. I forwarded several samples, together with the following 
letter : — 

I herewith send yon a sample of an essential oil of peppermint, distilled from 
the green and cultivated plant grown in the mountainons districts of Victoria, with 
a request that you will favour me with an opinion as to its quality ami marketable 
value if forwarded in large c^uantities.” 

Here are the reports. One is from W. J. Bush and Company, one of 
the largest essential oil buyers in England : — 

“We Consider it very good quality — about enual to our Cambridge mint. We 
had submitted to us lozenges (Meggeson and Company), three kinds : one lot con- 
taining Mitcham oil, another lot containing Australian, and another containing 
Hatchkiss’ (America). We picked out those made with the American at once as the 
worst, but were wrong with the other two, for we judged the Australian oil-made 
lozenges to be the Mitcham and vice versa. We think 25s. to be an outside price 
to be e.N'pected at first, but will afterwards improve in price. There is a herby 
flavour about it that may be got over by cultivation,” 

Messrs. Price and Hickman report : — 

“ We have examined the Australian oil of peppermint, and consider it to be of 
excellent quality, and but little inferior to Mitcham oil. If it could be produced 
a trifle less yellow in colour, we have no doubt we could dispose of it in this market 
at about 27s" 6d. per lb. In its present state, we think it would be worth 25s.” 

Another firm report : — 

“ It certainly is the best foreign oil we have seen ; but still it is foreign, and we 
•doubt if at first it can compete with the English. We think it will soon take a high 
place.” 

Now Cambridge mint is the second quality, onh second to the best 
Mitclram 
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FUMIGATIO?( FOR THE DESTRUCTION OF SCALE 

INSECTS, 

Bv A. A. Hammond, Orchard Supervisor. 

For many years the Red Scale (Aspidiotus Coccineus) was known to 
te present in the Doncaster district. When lirst noted, only a few trees- 
in one large plantation were infected. For a long time, the scale made- 
no headway, and consequently growers took but little notice of its presence. 
About live years ago, however, the pest began to multiply and spread lo- 
an alarming extent, notwithstanding that every effort was made to destroy 
it by spraying. Emulsions of kerosene, crude petroleum and red oil were 
used, as well as several patent spraying mixtures ; but it was found that, 
although spraying checked the pest for a time, it .soon became as bad or 
worse than ever, and continued to spread. No matter how carefully 
spraying is done, only about 80 to 90 per cent, of the scale is destroyed 
on evergreen trees, because it is practically impossil)le to spray the under- 
side of every leaf and fruit. 

It may be well to state here that red oil emulsion, i in 30, properly 
prepared, gave the he.st re.sults. Scalecide also gave fair results, but is. 
more expensive than fumigation, to be ec]ually elfecti^'e. 

In 1909, soon after I had taken charge of the Doncaster district, the- 
Red Scale was found in most of the citrus plantations. The Olive Scale- 
was also causing a good deal of trouble. 

When it was demonstrated to the Doncaster growers that fumigation 
was a thoroughly effective means of des.roying scale insects, and the cost, 
in the long run, less than spraying, the leading citrus-growers adopted it. 

To Mr. Ferdinand Finger is due, the credit of being the first in the 
Doncaster district to demonstrate the efficiency and practicability of 
fumigation. Mr. Finger had five sheets made from strong unbleached 
calico selected by me. I supervised and assisted in the fumigation of 
.several orange and lemon trees, on 26th March, 1909. These trees were- 
infected with Red Scale, and, on examining the trees a few days later, 
all the scale were found to be dead. The charge used was 1 ounce each 
of cyanide and sulphuric acid to every 180 cubic feet of inclosed space. 
Mr. Finger and his son continued the fumigation at intervals during April 
and May. The Red Scale, on all trees treated, was destroyed ; but the- 
charge was insufficient to kill Olive^ Scale fumigated early in May. In 
ail subsequent demonstrations, i ounce each of cyanide and sulphuric acid 
to 160 cubic feet was used, and was found to be effective against lioth 
the Red and the Olive Scales, as well as the eggs of the latter. It is 
inadvisable, however, to use the stronger charge when treating orange 
trees, unless they are treated on cloudy days, or at night, as they are- 
much more susceptible to injury than lemons or mandarins. 

The value of fumigation was further demonstrated in July, 1909. In* 
the latter end of June of that yeai, I discovered the San jose Scale in a 
Doncaster OTchard. 

As this dreaded pest had not previously been found in the district, and 
was confined to one orchard, it was decided to have the infected trees- 
fumigated. 
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The work was carried out in July. One ounce each of cyanide and 
acid to 120 cubic feet was used, i.e., about a guarter stron^-er than that 
used on evergreen trees. The scale was completely stamped out. It is' 
now nearly three years since the trees were treated, and, although a careful 
inspection of the orchard where the outbreak occurred has been frequently 
made, no trace of the scale could be found. 

Fumigation for Woolly Aphis w'as also tried in Mr. Finger’s orchard 
in klay, 1909. A charge of the same strength as that used for citrus trees 
was given. On examining the trees a month later, live aphis were found 
in the knots and excrescences, though examination immediately after treat- 
ment revealed no living aphis. These were, no doubt, protected in the 
interstices of the bark from the action of the gas. 

Fumigation Outfit. 

Sheets, either octagonal or square, made of strong closely woven 
unbleached calico, are recommended. The octagonal sheets require less- 
material to cover a tree of a given size than a square sheet, but there is 
more trouble in making them up, and, consequently, the square sheets are 
more favored. A tree 13 feet high can be covered by a sheet 36 feet 
square, and one 11 feet high by a 30-ft. square sheet. It requires 
72 yards of calico, double width, to make the former, and 50 yards the 
latter. The cost of the calico is about is. 3d. per yard. Before making 
up the sheets, growers should measure the height of their trees, and the 
height multiplied by 2| gives, roughly, the size of the sheets required. 

Looj)S of rope or rings should be attached to two sides of the sheet, 
about 15 feet apart, and equal distances from the corners. These are 
required in which to insert the poles when placing the sheet over the tree. 

Chemicals Required. 

Cyanide of potassium (the best quality) and sulphuric acid, are the 
chemicals used for generating the gas. Both are sold by avoirdupois 
weight, but the quantities given in the fumigation table are ounces avoir- 
dupois and fluid ounces respectively. 

This has to be taken into account when ordering the chemicals. There 
are but 9 fluid ounces of sulphuric acid in i lb. avoirdupois, so, in order- 
ing, it is required to get 16 lbs. of acid for every 9 ll)s. of cyanide. 
The cost of the cyanide is 9d. to lod, per lb., and sulphuric acid i|d. per 
lb. The cost of a charge for a tree ir feet high by ii feet in diameter 
is afK)ut qd. 

A pair of scales is required to weigh the cyanide, and a measuring 
glass for the sulphuric acid and water. The scales should be accurate 
and in good order. 

Placing Sheets over Trees, Charging, etc. 

Two light strong poles 12 to 15 feet long, according to the height of 
the trees, are required. These should be pointed at one end, and have 
a fork at the other. 

The forked end is wanted to insert in the loop or ring attached to the 
sheet, and the pointed end prevents the poles from slipping on the ground. 

Two men can with these easily raise the sheet and draw it over the tree. 
The operators should, if there is a breeze, work towards it, when the 
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PLACING SHEET OVER TREE. 

Should the tree be very irregular in shape, it is advisable to take the 
'diameter two way.s, and then take the mean diameter. This also applies 
in measuring the height. It is usually sufficient to take the extreme height 
and diameter, but when the margin of safety is small, as is the case when 
treating orange trees in the day time, particularly large ones, a good deal 
must always be left to the judgment of the operator. 

After the height and diameter have been taken, a reference to the 
fumigation table will show the charge required. 

In preparing the charge, the water is first placed in an enamel or 
earthenware vessel large enough to hold the liquid without danger of 
boiling over. The sulphuric acid is then slowly added to the water, and 
the vessel placed well under the tree. When all is ready, and the tent 
closed down, with the exception of the place where the charge is put in, 
the cyanide is dropped gently into the vessel. 


sheet will float over the tree rvithout danger of being damaged. The sheet 
should be sufficiently large to allow of a foot or so to lie on the ground 
all round the tree. Soil is then, thrown over this to prevent the e.scape 
•of gas, except a few feet, which is left for the purpose of placing in the 
■charge. 

When branches of the tree lie on the ground, care must be taken not 
to cover them up rvhen tucking the sheet around the tree, otherwise, scale 
occurring on these parts will not be destroyed, owing to the protection 
afforded by the tent and soil. 

To ascertain the charge required, measure the height and diameter of 
the tree after the sheet is on. A rod marked plainly off in feet is used 
■for this purpose. 
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The operator should not put his head inside the tent when placing the- 
cyanide in the acid, as the fumes are very deadly. As soon as the cyanide 
is dropped in, the sheet should be quickly closed down and covered. The- 
sheet should be left on for 45 minutes. 

As a certain amount of gas escapes through the sheets, it is advisable 
when fumigating fer the operators to work towards the wind, so that the 
gas fumes are blown away from them. 

It is inadvisable to fumigate when it is very windy, or when the sun= 
is hot. There is also a danger of burning if the foliage is wet. 

Time for Fumigation. 


The best time to fumigate is in March. I have found that both the- 
Red and Olive vScales are much more easily destroyed at this time of the 
yeai than when the cold weather sets in. This applies particularly to the‘ 
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Olive Scale, as in March and early April the majority of the scales are 
young, and easily destroyed. The foliage, too, at this season is tougher,, 
and not so liable to injury. On the other hand, in Spring and early 
Summer, the foliage is tender, the insects more difficult to destroy, and if 
a few escape destruction, they multiply during the late Summer and 
Autumn. The Red Scale can be effectively treated in Winter, but the 
ground is then sloppy, and the weather usually unfavorable. 

Another objection to winter treatment is that, although the scale on 
the fruit is killed, it will not fall off, whereas, if done in early Autumn, 
the expanding fruit throws it off before picking time. 

The tables which have been prepared will probably be sufficient for all 
requirements, but the required charge for larger trees will be found bv 
.squaring the diameter, multiplying by then by fY of the height, and 
dividing by 160 for the .stronger charge as given in No. i table, or by 
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180 as given in No. 2 table. For example, if a tree is 20 feet higli by 
18 feet in diameter, the forniulais 18 x 18 x -J]- x 20 x x — 2 F|- nearly. 
The charge therefore is 28 1 ounces of cyanide, 29 ounces of sulphuric 
acid, and 87 ounces of water. It will be noticed that J-oz. weights are 
foften required in weighing the cyanide. As these are not always obtainable, 
a penny can be used, which weighs exactly -J- ounce. 

Observation of the result of fumigating trees varying considerably in 
size, show that small trees are rarely overcharged, whilst with large trees 
this often happens when the margin of safety is small. Great care, there- 
fore, must be taken Avith the measurements in treating large trees, especially 
oranges, during the day. 

It has been noted that, when the sheet has been taken off a small tree 
.after being on for 45 minutes, the cdour of the gas has been scarcely 
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perceptible ; whereas, in the case of large trees, the odour of the gas 
was strong. 

The reason of this is that the area of the sheet enveloping a large 
tree is, in relation to the space enclosed, less than the area of the sheet 
enclosing a small tree. As there is an escape of gas through the undressed 
calico, the wastage of gas is relatively greater in small than in large 
trees. 

In fumigating deciduous trees during winter for San Jose Scale, a 
charge one quarter stronger is necessary. This is found by multiplying 
the quantity of cyanide gh^en in No. i table by 4, and dividing by 3. 
Sulphuric acid and Avater are increased proportionately. The cyanide 
rshould always be carefully weighed, and the exact charge given. A little 
more than the prescribed quantity of sulphuric acid can be given without 
harm, and this is done when small fractions are involved. 

Cyanide is a deadly poison, and should be handled Avith great care. 
It should be kept in a secure place, and air-tight, when not in use. 
^Sulphuric acid is dangerous also, and care should be taken not to allow it 
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to come in contact with the clothing or the sheets. After handling the 
acid bottle, the operator should wipe or rinse his hands before touching 
the sheets. 

When breaking the cyanide, which is in lumps, be careful that none 
gets into the eyes. 

Always place the water in the vessel first, then slowly add the acid’. 
When the vessel is in position under the sheet, gently drop the cyanide 
in. Hold the breath till the tent is closed down. Should the cyanide 
be very fine, it should be wrapped in paper, and paper and all put in. 
This prevents the too rapid generation of the gas. When large charges are- 
given, it is advisable to place a board a few inches above the generator 
for the purpose of spreading the gas. The foliage immediately above the 
generator is sometimes damaged when this is not done. 

Avoid treating orange trees on a warm sunny clay, and never fumigate 
when the foliage is wet. Always dry the sheets well before storing them 
away. Fumigation can be done at any time of the year, but is safer and' 
more effective in autumn. 

There is no doubt that fumigation is superseding spraying as a means- 
of destroying the scale in citrus trees. It is, in the long run, cheaper than 
.spraying, and is thoroughly effective if properly done„ Trees an- 
invigorated by fumigation, but continual spraying injures tnem, more oj- 
less. 

As has been stated, the San Jose Scale was stamped out in the Doncaster 
district by fumigation. There is no reason why the Red Scale could not also* 
be stamped out if the fumigation is as carefulK and as thoroughly 
carried out. 

Reinfection is often caused through leaving a few trees in the planta- 
tion untreated which were thought to be clean. It should be remembered, 
also, that pear tees will harbor both the Red and the Olive Scales, and 
these sliould, when growing near citrus trees, be either fumigated or well 
sprayed with red oil, i in 25, in the winter. 

Citrus trees Have been reinfected through neglecting to treat infected 
pear trees which were growing among them. 

Herewith, the opinions and experiences of the leading citrus-growers of 
the Doncaster district, who have adopted fumigation for the destruction 
of scale insects in citrus trees, are given : — 

C. Gill writes : — ‘'Besides getting rid of the scale, it improved the trees, 
also the fruit was far superior, commanding a better price on the market, 
and a readier sale. I may state that 1 am not quite free from it yet ; 
but it was not the fault of the fumigation. 1 discovered that some of th^ 
branches that were on the ground got covered up with the dirt when packing 
round the tent ; tEerefore, the fumes did not get at them. I may state that 
affected part got missed, and it was marvellous the- 
difference in that tree and the ones around it.” 

^ Mr. Whl Rieschleck, Doncaster, writes I found the fumigation 
tables, which you supplied me with, quite satisfactory The ‘No i ' 
table was quite right for lemons, destroying both the Olive and the Red 
Scale. I tried tRe ' No. i ’ table for oranges in the day time, but found 
It too strong. The No. 2 > table, however, did no harm, and was, a,? 
faras i can see, _eftective. A lad and myself did 60 trees per day com- 
fortably, using five sheets. The largest sheet used was 30 feet 
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30 feet, which will cover a tree 12 feet high by 14 feet in diameter. And 
now accept my best thanks for helping me with the fumigation, as I knew 
nothing about it at the start.” 

Other orchardists have written in appreciation of fumigation, as carried 
out under instruction from the Department. 

Fumigation Table No. 1. 
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Fumigation Table No. 2. 
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REVIEW OF THE VICTORIAN DAIRYING SEASON AND 
BUTTER EXPORT TRADE, 1911-12. 

By R. Crowe, Exports Superintendent. 

Another record has been broken. The prices realized for export butter 
during the season 1911-1912 have far exceeded any enjoyed during the 
history of the trade. The highest average comes out in the neighbourhood 
of 125s. per cwt., against nos. for the previous season, and the mean 
average may be placed at 120s., against 105s. for the year before. It is 
to be regretted that the same cannot be asserted in regard to production. 
This year's exports from Victoria to all destinations total 20,082 tons, worth 
;^2,409,84 o. Included in this, however, are 805 tons of butter from 
Tasmania, so that Victoria can be credited with 19,277 tons, valued at 
;2r2,3i3,240, against 25,793 tons for the year before, worth ;^2,666,265. 
Ihe butter exported from Victoria this season represents more than half 
the total shipped from Australia. 

In the previous season two springs were encountered, and it was more 
than could be reasonably expected that the present seasons output would 
reach the previous phenomenal record. At the moment, however, grave 
results are being experienced in the northern districts of the State which tend 
to discount next year's prospects. There are two causes responsible for 
this — a scarcity of food due to want of rain, and overstocking. There 
were more stock in Victoria this year than in the previous one, wdrich was 
so bountiful, by 1,125.218 head, made up of 975.139 sheep, 99,558 cattle, 
35,733 horses, and 14,788 pigs. Most stock-owners have yet to learn that it 
is essential to provide fodder to carry them over the dry months. Horses 
are never expected to work the year round without hand-feeding, and it is 
strange indeed that the great majority of dairymen expect cows to continue 
giA'ing milk and keep alive without any assistance whatever. In an 
average season, the grass dries up in January, and no new natural growth 
can be relied upon until the month of May or later. It should therefore 
be regarded as essential to provide and conserve fodder during that period 
at least; stock should also be cared for during the winter months. For- 
tunately, two-thirds of the State is not so badly off, and everything is fairly 
prosperous in the Western and Gippsland districts. 

Grading. 

The amended Commerce Regulations came into operation at the com- 
mencement of last season, and these provided for an altered standard — a 
reduction in the maximum for moisture from 16 per cent, to 15 per cent., 
and the packing of 56I lbs. of butter in boxes marked 56 lbs., together with 
compulsory grade-stamping. In previous years, “ Superfine ” and “ First 
Grade'’ butters were stamped as such, when exporters made special request 
to have it done. During the present year all butters submitted for export 
W'Cre graded, and the “ Superfine and First Grades” were stamped 
accordingly. Grave and serious results were anticipated by a number who 
objected to the innovation, but after the season’s experience it is found 
that grade-stamping did not produce the dreadful results apprehended by the 
opponents to its introduction. The system is running well and smoothly. 
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Shortly after it came into force some exporters, whose output was wanting- 
in uniformity, with some justification pointed out that when diflerent grades 
were found in one consignment it was unfair to place the whole parcel in 
accordance wdth the lowest one. It was agreed that in such cases shippers 
should be notified and given an opportunity of separating the chun/ marks 
cf different grades. It was held that one of the objects of grading and 
grade stamping was to secure uniformity of quality and encourage the 
grading of cream in line with the standards recognised under the Commerce 
Act. It was certainly unreasonable to expect the Department to perform 
w^ork which should have been done in the factory when the produce was in 
ihe cream stage. Already a great step in advance has been achieved under 
this heading. Factories which previously put all qualities under one 
brand are now grading their cream and covering each grade with a different 
brand corresponding in quality with the Government grades. Naturally 
the outcome will be the adoption of a differential rate of payment for 
cream, so that the suppliers of best-conditioned cream will not have to carry 
on their shoulders the product from careless producers. Payment for 
cream according to its suitability for making a good or bad butter will have 
a strong tendency to make all dairymen improve the care and treatment 
of the milk and cream. 


Churn Marks. 

Unfortunately, makers w^ere left to employ their own system of churn- 
marking, and at the height of the season the method became most complex 
and difficult to follow. It was found necessary to issue a circular recom- 
mending the adoption of a uniform method, and quite a long time elapsed 
before much headway in that direction was achieved. Towards the end of 
the season, however, uniformity was reached with the great majority, to the 
relief of all concerned. It is to be hoped -that managers will see the 
necessity for carefully applying the churn marks in the prescribed place 
on both ends of the boxes. It will b’e to the advantage of every one 
connected with this work if the requirements be fully complied with. In 
a few instances it was discovered that the same churn mark covered different 
grades. This result indicated that the application of the mark was either 
loose or intended to mislead. No points are gained by such a practice, 
a.< it is patent that the manufacturer has everything to gain by the applica- 
tion of identification marks. The graders’ reports on each mark enable 
him to discover weaknesses and promptly apply remedies to eradicate same. 


Brands and Marks. 

It is becoming more apparent that something will have to be done to 
distinguish unsalted butters from salted. The consignments reach the 
Stores bearing the same brand, portion of which is marked “ U.S.”, indicating 
unsalted. The Department cannot be expected to separate the “ U.S.” 
portion from the rest, and it is taken for granted that the numbers indicated 
on the advice note under each heading are correct. When shipped, the 
shipping companies specifically exonerate themselves in the bill of lading 
froni all responsibility regarding sub-marks, and accept the goods here, and 
deliver them in London under the leading brand alone. Everything comes 
out all right when the factory engages one agent only, but if the imsalted 
portion be consigned to one agent and the salted to another, trouble is 
encountered at every stage. Complaints from London are referred to me 
for investigation in consequence of firms getting salted butter when they 
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l)argained for unsalted, and vice versa. It will therefore be seen that 
some better method of distinguishing salted butter from unsalted will have 
to be adof)ted. The word unsalted indelibly impressed on each end of the 
boxes is the least effective method that might be employed. A better plan 
would be to have a separate brand covering the unsalted butter ; 57.5^ 
cent, of the butter exported from the State to oversea destinations was salted, 
whilst 42.48 per cent, of the butter -was unsalted. 

Mould in Butter. 

Mould was discovered on some butters upon opening for examination. 
Certain consignments were so bad that every box had to be re-papered and 
packed after scraping about J inch off the surface through which the 
mould had penetrated, and making good the consequent shortage in weight. 
In no case did the managers fail to overcome the trouble upon their attention 
being drawm to it, and instructions given as to the proper care of butter 
paper. The proprietor of a certain factory was greatly concerned about 
the mould reported on consignments from his factory. One day an officer 
of the Department, when speaking to him, saw the paper over the office 
stool fronting a desk for the buttermaker’s use. Presently the butter-maker, 
whose garments were not too clean, came and sat on the paper to make an 
entry at the desk. A few minutes afterwards the same paper was utilized 
for lining the butter boxes, and although this action may not have been 
directly responsible for the contamination of the butter paper, yet it clearly 
showed that the user did not appreciate the necessity for keeping, it away 
from dust pending its being brought into requisition. 

Butter Fat. 

Only one consignment, representing nine boxes, was re-worked under- 
supervision to comply with the standard before shipment. In the previous 
season there were 45 contraventions, representing 1.697 boxes. 

Short Weight. 

Fifty-six consignments, representing 1.9 15 boxes, were intercepted from 
shipment on account of short weight. By checking these packages, 1,479 
were passed as correct and released, the remaining 436 having had their 
contents amended under supervision before export. In the previous year, 
62 consignments, representing 3,276 boxes, were intercepted from shipment, 
out of which 947 were found short weight. It wall be seen, therefore, 
that less than half the contraventions under this heading were encountered 
during the present season. Under the new regulations it is necessatv to 
brand any butter weighing less than 56J- lbs. at time of' checking with the 
words Bare Weight.” Thirty-nine consignments, representing 1,649 
boxes, were intercepted from shipment under this heading, 1,072 of which 
were passed on checking and released. Of the remainder, 372 boxes had 
their contents amended under supervision, and one consignment only of 
205 boxes had the words “Bare Weight^ ^ indelibly impressed on the outside 
covering. The amended regulations under the Commerce Act have 
undoubtedly brought about a better condition of affairs in regard to weights. 
A margin is essential to insure the butter turning out satisfactorily at the 
port of destination. This matter is further dealt with later on. 
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Moisture Contents. 

The average moisture contents of all samples 
cent., against 13.82 per cent, for 1910-11. 

analyzed is 

13.91 per 
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A venire. 

Co-oporaf.ve. 

Proprietary. 



0,/ 
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0/ 

/O 

0/ 

,0 

Western District 


14*12 

14*09 

14*15 

CMppsland 


14-06 

14*12 

13*89 

North and North-east 

City 


14-01 

13-74 

13*96 

14*16 


One hundred and thirty-one consignments, representing 5,008 boxes, con- 
tained over 15 i)er cent. The following is a summary of the 3,.394 samples- 
analyzed : — 

Over 16 per cent., 45 samples, 1.33 per cent. 

Over 15 per cent., 154 samples, 4.53 per cent. 

Over 14 per cent., 1,458 samples, 42.96 per cent. 

Over 13 per cent, 1,231 samples, 36.27 per cent. 

Under 13 jter cent., 506 samples, 14,91 per cent. 

It was forecasted by many that with the reduction in the maximum provided 
under the amended Commerce Regulations which came into force at the- 
commencement of the season, the dairymen of the State would be greatly 
handicapped in consequence. , Increased buildings, refrigerating machinery 
and plant were recommended in some c]uarters. It was pointed out by me- 
at the time that a little more care and attention would enable manufacturers 
to comply with the new order of things without any sacrifice. Their average 
percentage was sufficiently below the proposed reduced maximum to leave 
them a safe working margin, and this proved to be the case. The butter 
submitted for export was found to contain more moisture than that for the 
previous season, when the maximum allowed was i per cent, higher. 

Boric Acid. 

Only 35 results of anah'ses were received regarding boric acid, the- 
average of which comes out at 0.46 per cent. I’hese, of course, do not 
include butters analyzed for freedom from boric acid. Eleven consign- 
ments, representing 247 boxes, were found to contain more than the 
niaximiim 0.5 per cent., and withheld from shipment until the i:)ercentage 
was reduced. 

Investigation Regarding the Efficiency of Boric Acid as a 

Preservative. 

During the season it was intimated that the State Pure Foods 
Committee intended recommending the abolition of boric acid in butter, 
and the authorities were induced by the trade to defer action in regard to 
the matter. Every butter-factory manager in Victoria at some time or other 
carried out tests to ascertain the effect of different preservatives in varying 
proportions. Without exception, the butter to which boric acid jireservative- 
v/as added in the process of manufacture to an extent not exceeding 0.5 per 
cent., was found to be more palatable at the end of six or eight weeks 
than the control samples in which none Avas used. Some years back the- 
belief was entertained by the most advanced managers that a set of conditions 
could be created which would obviate the necessity for the use of preser- 
vati res— sanitary conditions on the farms, cleanliness, low temperatures^ 
and prompt delivery of the milk at the skimming stations, would enable the 
product to come within expert control under the most favorable conditions. 
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Extreme care in manufacturing and low temperatures immediately after- 
wards were expected to complete the precautions. The butter so made was 
exported as well as being placed on the local market, but it never at any 
time gave the same satisfaction to retailers, and lower prices had to be 
accepted. The result of these experiments was so scattered and difficult 
to collect to put in convincing form, that it was arranged to carry out a 
i\ew series on the widest lines. A circular was issued to all butter factories 
asking them to make up from one churning two boxes of butter containing 
boric acid within the limit allowed under the Commerce Regulations and 
by the authorities in Great Britain, and two boxes without any. One of 
each set wms shipped per R.M.S. Orayna on the loth January last, and 
examined in London on the 26th February. A cable wms received reporting 
the market value up to 8s. per cwt. in favour of butter with preservative. 
Table A shows the difference in results between the butter containing boric 
acid and butter without any, together wdth the composition of each. The 
iiverage points scored by all the butters containing boric acid wms 90, and 
ihe average of the control samples 87.4, giving a difference of 2.6 points in 
favour of the use of boric acid. The average boric acid contents was 
0.183 per cent., and 0.003 per cent., in the control samples, due to a number 
having been found to contain a small percentage. The average fat content 
of the boric acid samples was 84.92 per cent., and of the control samples 
85.65 per cent.; moisture contents, 12.88 per cent, in the boric acid samples, 
and 12.19 per cent, in the control samples; salt, 1,16 per cent, in the boric 
acid samples, and 1.27 per cent, in the control samples ; curd, 0.92 per cent, 
in the boric acid samples, and 0.85 per cent, in the control samples. A 
study of the.se results, which relate to 100 boxes of butter, besides proving 
interesting, will provide food for reflection to those so inclined for months, 
if not years, to come. All my spare time for the last month has been devoted 
to it, and tables were taken out bearing on different aspects of the subject, 
to see if any definite result or principle could be deduced other than the 
primary one for which the test wms made. For instance, the fourteen 
brands showing the least aveiage difference between the grading of B and 
C, and the fourteen showing the greatest average difference. This table 
involved the taking out and re-arranging of the full details of 56 of the 
1 00 returns, and it was found that the butter to which the greatest per- 
centage of boric acid wms added showed least deterioration ; in other words, 
the greatest difl^erence between the scoring of the boric acid samples and 
control samples. The butters showdng the least difference contained rela- 
tively a small percentage of boric acid, that is to say, butters which had 
comparatively a small percentage of boric acid added to them deteriorated 
to nearly the same extent as the control samples. Ten butters containing 
the highest fat content were compared wdth ten showing the least fat content. 
This involved taking out all details of 40 of the samples. Likewise, ten 
with the highest moisture content and ten with the lowest moisture content 
were compared. The same was done from a salt point of view, without, 
however, eliciting data of much value. The curd, on the other hand, gave 
positive results. The butters containing the highest percentage of curd 
showed the largest variation in the score ; in other words, the control sample 
deteriorated more in the case of butters found to contain a high percentage 
of curd than they did with those having lower percentages. Finally, the ten 
brands showing the highest boric acid content and ten showing the least 
boric acid content were tabulated, and gave results confirming the first extract 
relating to scores, viz., that there was less difference in the score between 
the boric acid and control samples with those containing a low percentage 
of boric acid than was the case with those containing the higher percentage. 

{Coficluded on fage 384.) 
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BUTTER ANALYSIS. 


TABLE A.— SHOWING DIFFERENCE IN RESULTS BETWEEN BUTTER 
CONTAINING BORIC ACID AND BUTTER WITHOUT ANi^, TOGETHER 
WITH THE COMPOSITION OF EACH. 


No. and 
Mark. 




4N.AIYSES. 



Points Awarded. 

Fat. 

Moisture. 

Salt. 

Curd. 

Boric Aeid.% 

B. 

C. 

Bif- 

fereiice. 

B 

C 

Dif- 

ference 

1 

B 

0,' 

/O 

83 -74 

0/ 

13® 83 

% 

1 -43 


90 

*047 



86 




C 

85 '77 

11 *65 

1 -71 


87 



■047 


85 

i 

2 

B 

89 '02 

9 02 

*47 


75 

•142 



91 




C 

84 '30 

14*46 

*37 


87 



•142 


90 

i 

3 

B 

85 '13 

12 *10 

1 "55 

1 

07 

•153 



89 




C 

84 -12 

13*18 

2-03 


67 



•iss 


86 

3 

4 

B 

84 -73 

13 *18 

1 -25 


80 

*035 



91 




C 

84*25 

13*39 

1 -75 


61 



*035 


89 

0 

5 

B 

84*47 

14*05 

•60 


72 

•167 



88 




C 

85 '81 

13*00 

•43 


75 


•608 

•159 


87 

i 

t 5 

B 

85 *45 

11 *34 

1 *38 

1 

62 

•210 



90 




C 

83*18 

13*25 

2*07 

1 

50 



•210 


85 

5 

7 

B 

82 *29 

14*19 

1 *82 

1 

62 

•078 



88 




C 

S3 *90 

13*47 

1 *79 


S 3 

' * 

•oil 

*067 


87 

i 

8 

B 

84*97 

12*93 

1 -37 


63 

*103 



90 




C 

87 *00 

11*20 

1*30 


50 


•664 

•(>99 


86 

4 

9 

B 

82 *82 

13*53 

2*33 

1 

00 

■319 



88 




C 

83*03 

13*95 

2*10 


92 



•si 9 


84 

4 

10 

B 

84*35 

12*65 

1 *66 

1 

12 

*220 



90 




C 

85*37 

11*47 

2*15 

1 

00 


■667 

•2i3 


88 

2 

11 

B 

85*89 

11 “22 

1 *55 

1 

23 

•107 



88 




C 

84*40 

12 *72 

1 *90 


98 



•io? 

•• 

86 

2 

12 

B 

84*94 

13*62 

•49 


66 

•293 



94 




G 

87*54 

11*42 

•40 


63 


•667 

•286 


92 

2 

13 

B 

85*21 

13*08 

•33 

1 

02 

•361 



95 




C 

86*95 

11*93 

*32 


SO 



•361 


92 

r 

14 

B 

84*78 

14*05 

•45 


60 

•118 



86 




C 

85*85 

13*35 

*25 


55 



•iis 


86 

i o' 

15 

B 

85*94 

11*85 

1*21 


87 

•132 



88 




C 

86*86 

11 *06 

1 *49 


59 



•i32 


87 

V 

16 

B 

84*41 

14*10 

-49 


68 

•319 



95 




C 

84*94 

14*18 

‘28 


60 



■^9 


93 

2 

17 

E 

84 *00 

12*15 

1*70 

1 

80 

•347 



92 




C 

86*98 

10*40 

2-07 


55 



•347 


90 

2 

IS 

B 

86*49 

11 *93 

•36 

1 

08 

•142 



88 




C 

87*48 

10*32 

1*47 


73 



•i42 


86 

2 

19 

B 

83*92 

14*50 

•43 

1 

06 

■092 



90 




C 

86*62 

11 *95 

*90 


53 



•092 


90 

6’ 

20 

B 

84*27 

14-07 

•74 


63 

*293 



91 




G 

87-06 

11*93 

'30 


70 


■667 

•286 


89 

2 

21 

B 

86-27 

11*02 

1-64 


86 

•213 



93 




C 

87*92 

9 '48 

1-42 

1 

18 



'iiz 


88 

5' 

22 

B 

83-93 

14-28 

■52 

1 

02 

■252 



87 




G 

84-90 

13-97 

•35 


78 



•252 


85 

2 

23 

B 

85*02 

12*53 

1*59 


73 

•128 



89 




C 

86*25 

10 *44 

2*37 


94 



•i28 

86 

3' 

24 

B 

1 84*82 

13*70 

■53 


73 

•224 



92 




C : 

j 86*71 

12*57 

•20 

i 

5-2 



•224 


88 

4" 
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Table A. — SnowiNTr Dipfebexce ix Results of But^ei, etc. — continued. 





Anlilyses. 





No. and 
Mark. 

Fat. 

Moisture. 

Salt. 


Boric Acid 

/O 




Curd. 

B. 

C. 

Dii- 

ference. 

B 

C 

Dif- 

ference. 

25 B 

0/ 

82'^29 

Oi' 

/O 

13-97 

0/ 

,0 

2-36 

1 -26 

•125 



90 




83-37 

12-82 

2-48 

1-33 



•i25 


86 

4 

26 B 

85 '59 

11-83 

1 -71 

•66 

•206 



91 



C 

82-48 

14-48 

2-06 

•98 



•206 


87 

4 

27 B 

84 -02 

12-48 

2-02 

1 -21 

•276 



89 



C 

85-68 

11 -49 

1-94 

•87 


•621 

•255 


88 

i 

28 B 

85-77 

13-13 

•33 

*65 

•107 



92 



C! 

88-11 

10-70 

•73 

•45 


•667 

•ioo 


oi 

i 

29 B 

84-32 

14-55 

•40 

•66 

•128 



91 

90 


c 

85-74 

13-33 

•33 

•60 



•128 


i 

30 B 

84-21 

14-35 

•55 

•60 

•296 



95 



C 

86-21 

12-83 

•46 

•50 

.. 


•296 


92 

3 

31 B 

83-44 

15-23 

’50 

■67 

•160 



95 



c 

87-47 

11 -61 

•32 

•60 



•ik) 


94 

i 

32 B 

83-24 

13-43 

2-17 

‘88 

•286 



88 



C 

84-58 

12-41 

1-62 

1 -37 


•ois 

•268 


84 

4 

33 B 

86-94 

11 -57 

-47 

•SO 

•2*20 



90 



G 

86-12 

12-80 

•35 

*72 



•220 



i 

34 B 

SI -65 

14-50 

2 55 

1 -05 

•251 



92 



C 

85-01 

11 -92 

2-20 

•87 



•251 


90 ■ 

0 

35 B 

81 -62 

14 -55 

2-65 

1 -05 

•135 



88 



C 

84 -68 

12-52 

1 -97 

•83 



•i35 


84 

4 

36 B 

S3 -68 

13-33 

2-05 

•85 

•092 



92 



C 

85 -30 

11-35 

1 -66 

1 -68 


•007 

•085 


85 


37 B 

88-10 

9 ‘187 

1-15 

•87 

•007 



87 



C 

8S-6S 

9-00 

1 *55 

•77 



•007 


87 

6 

38 B 

87-86 

11-33 

'15 

•51 

■146 



87 



C 

86-4 

12-93 

•17 

•50 



•iie 


85 

2 ' 

39 B 

84-94 

13-63 

•23 

•92 

•286 



89 



0 

86-55 

12-63 

•24 

•08 



•286 


85 ! 

4 * 

40 B 

87-74 

9-53 

1-82 

•70 

•213 



86 



C 

87-22 

9-85 

2-15 

•78 


•oio : 

•203 


82 

4 * 

41 B 

85 -45 

13-37 

•33 

•70 

*149 



90 



e 

So -40 

13-78 

•20 

•62 



•iio 


89 

i ’ 

42 B 

88 -54 

10-67 

■22 

‘50 

•074 



89 



G 

86 - 50 

12-83 

•30 

■37 



•074 


86 

3 ’ 

43 B 

82 -07 

12-70 

2 -26 

2-73 

•238 



87 



C 

83-16 

13-45 

1-SS 

1 -51 



■238 


SO 

7 

44 B 

85 -92 

12-90 

-3S 

•55 

•255 



91 



C 

85-25 

13-75 

•44 

■55 


•oil 

•244 


89 

2 

45 B 

S3 - SO 

13-07 

2 -22 

•65 

■262 



89 



G 

84-63 

12-58 

2 -OS 1 

•70 

-• 

•667 

•255 


86 

y 

46 B 

82 -07 

13-90 

2-30 

1-60 

•132 



89 



G 

84 -33 

10-87 

2-62 

1 "68 



•i32 


86 

y 

47 B 

83-95 

14-47 

•47 

•68 

•231 



93 



C\ 

86 -54 

10-00 

1 2-38 

•80 


•046 

•i85 


92 

i' 

48 B 

85-74 

13-37 

-24 ; 

•65 

•231 



90 



G 

S3 "51 

13-63 

1 -63 

1 -18 



•231 


86 

4' 

49 B 

88-58 

10-13 

•44 

*85 




90 



C 

86 -23 

9-97 

2 '27 

1-53 





89 

i‘ 

50 B 

85-61 

12-83 

•41 

•93 

•217 



91 



G 

86-06 

12-90 

■21 

•83 



■2i7 


83 

8 

Average 








90 



B 

84 -92 

12-88 

1-16 

•92 

•183 





G 

85-65 

12-19 

1-27 

•85 


•663 




87*4 

2-6 
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TABLE B.— SHOWING MELBOURNE AND LONDON WEIGHTS OF 98 BOXES 
OP BUTTER PROM 49 DIFFERENT FACTORIES LOCATED IN VARIOUS 
PARTS OP THE STATE, TOGETHER WITH THE DISCREPANCY, AND 
MOISTURE AND SALT CONTENTS IN EACH. 


aad Mark. 

Melbourne 

Weights. 

London 

Weights. 

Loss in 
Transit. 

Moisture 

Contents. 

Salt 

Contents. 



Lbs 

ozs. 

Lbs 

ozs. 

Ozs. 

0 / 

/o 

0 / 

/o 

1 

B 

56 

10 

56 

4 

6 

13-88 

1 -43 


C 

56 

11 

56 

5 

6 

11 '65 

1-71 

2 

B 

56 

15 

56 

10 

5 

9 '62 

0-47 


C 

56 

14 

56 

11 

3 

14'46 

0-37 

3 

B 

56 

14 

56 

9 

5 

12 '1 

1-55 


C 

56 

11 

56 

5 

6 

13-18 

2-03 

4 

B 

56 

13 

56 

7 

6 

13-18 

1-25 


C 

56 

15 

56 

7 

8 

13-39 

1 -75 

5 

B 

56 

9 

56 

5 

4 

14-05 

0-6 


C 

56 

5 

56 

1 

4 

13-0 

0-43 

6 

B 

56 

15 

56 

6 

9 

11 '34 

1-38 


0 

56 

13 

56 

11 

2 

13-25 

2-07 

7 

B 

57 

9 

57 

5 

4 

14'19 

1-S2 


C 

57 

9 

57 

6 

3 

13-47 

1-79 

8 

B 

56 

13 

56 

9 

4 

12 '93 

1-37 


C 

56 

15 

56 

10 

5 

11-20 

1 -30 

9 

B 

56 

12 

56 

8 

4 

13-53 

2-33 


e 

56 

10 

56 

5 

5 

13-95 

2-10 

10 

B 

56 

8 

56 

5 

3 

12-65 

1-66 


€ 

56 

2 

56 

0 

2 

11-47 

2'15 

11 

B 

56 

11 

56 

5 

6 

11-22 

1 ‘55 


C 

57 

0 

56 

9 

7 

12*72 

1-90 

12 

B 

56 

12 

56 

4 

8 

13-62 

0-49 


C 

56 

14 

56 

4 

10 

11-42 

0-40 

13 

B 

56 

10 

56 

4 

6 

13-08 

0-33 


C 

56 

14 

56 

9 

5 

11-92 

0-32 

14 

B 

56 

13 

56 

4 

9 

14-05 

0-45 


C 

56 

13 

56 

6 

7 

13-35 

0-25 

15 JB 

57 

6 1 

56 

13 j 

9 

11-85 

1 -21 


c 

57 

0 

56 

7 j 

9 

1 11-06 

1'49 

16 

B 

56 

12 

56 

5 

7 

14-10 

0-49 


c 

56 

10 

i 56 

5 

5 

14-18 

0-28 

17 

B 

■ 57 

0 

1 56 

10 

6 

12-15 

1 -70 


C 

57 

2 

56 

13 

5 

10-40 

2-07 

18 

B 

57 

5 

56 

15 

6 

11-93 

0-36 


C 

56 

15 

56 

8 

7 

10-32 

1-47 

19 

B 

58 

9 

58 

2 

7 

14-50 

0-43 


C 

57 

10 

57 

4 

6 

11-95 

0-90 

20 

B 

56 

9 

56 

3 

6 

14-07 

0-74 


C 

56 

10 

56 

4 

6 

11-93 

0-30 

21 

B 

56 

15 

56 

6 

9 

11 -02 

1'64 


C 

56 

15 

56 

7 

8 

9-48 

1-42 

22 

B 

57 

3 

56 

13 

6 

14 -28 

0-52 


C 

57 

6 

57 

2 

4 

13-97 

0-95 

23 

B 

56 

7 

56 

3 

4 

12 -52 

1-59 


C 

56 

8 

56 

4 

4 

10-44 

2-37 

24 

B 

56 

12 

56 

5 

7 

13-70 

0 '53 


c 

57 


56 

11 

6 

12-57 

0-20 
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Table B. — Showing Melbourne and London Weights op BurrER, continued. 


No. and Mark. 

Melbourne 

Weights. 

London 

Weights. 

Loss in 
Transit. 

Jloistiire 

Contents. 

Salt 

Contents. 

25 

B 

Lbs. 

56 

ozs. 

12 

Lbs. 

56 

ozs. 

6 

Ozs. 

6 

0 / 

13°95 

% 

2-36 


C 

56 

12 

56 

7 

5 

12-82 

2-48 

26 

B 

56 

10 

56 

0 

8 

11 -83 

1-71 


C 

56 

5 

55 

13 

8 

14-48 

2-06 

27 

B 

56 

8 

56 

3 

5 

12-48 

2-02 


C 

56 

8 

56 

3 

5 

11 -49 

1 -94 

28 

B 

57 

9 

57 

1 

8 

13-13 

0-33 


C 

57 

8 

57 

1 

7 

10-70 

0-73 

29 

B 

56 

11 

56 

6 

5 

14-55 

0-40 


C 

56 

14 

56 

8 

6 

11 -33 

0-33 

3f> 

B 

56 

12 

56 

6 

6 

14-35 

0-55 


C 

56 

6 

56 

2 

4 

12 -83 

0-45 

31 

B 

56 

6 

56 

3 

3 

15-28 

()-5(> 


C 

56 

5 

56 

3 

•> 

11 -61 

0-32 

32 

B 

56 

11 

56 

3 

8 

13-43 

2-17 


C 

57 

0 

56 

9 


12-41 

1 -62 

33 

B 

56 

7 

56 

2 

5 

11 *57 

0-47 


C 

56 

10 

56 

3 

i 

12 -80 

0 -35 

U 

B 

57 

1 

56 

5 

12 

14-50 

2 -55 


C 

57 

2 

56 

8 

10 

11 -2 

2-20 

35 

B 

57 

0 

56 

12 

4 

14-55 

2-65 


c 

57 

0 

56 

13 

3 

12 -52 

1 -97 

36 IB 

57 

0 

56 

11 

5 

13-33 

2-05 


c 

57 

1 

56 

11 

6 

11 '35 

1 -66 

38 

B 

56 

8 

56 

5 

3 

11 -33 

0-15 


C 

56 

8 

56 

5 

3 

12*93 

0-17 

39 

B 

56 

3 

55 

14 

5 

13-63 1 

0 -23 


C 

56 


56 

1 

6 

12-63 

0-24 

40 

B 

57 

4 

56 

14 

6 

9-53 

1 -82 


G, 

57 

4 

56 

12 

8 

9 -85 

2-15 

41 

B 

56 

10 

56 

6 

4 

13-37 ! 

0-33 


C 

59 

9 

56 

5 

4 

13-78 

0 -20 

42 

B 

57 

2 

56 

12 

6 

10-67 

0 -22, 


C 

57 

5 

56 

12 

9 

12-33 

0 -30 

43 

B 

56 

12 

56 

7 

5 

12-90 

2-26 


C 

57 

7 

57 

3 

4 

13-45 

1 -88 

44 

B 

56 

15 

56 

11 

4 

12-90 

0-38 


C 

56 

11 

56 

7 

4 

13-75 

0-44 

45 

B 

56 

10 

56 

6 

4 

13-07 

2 '22 


0 

56 

10 

56 

6 

4 

12-58 

2-08 

46 

B 

56 

11 

56 

6 

5 

13-90 

2-30 


c 

56 

1 

56 

11 

6 

10-87 

'2-62 

47 

B 

56 

14 

56 

6 

8 

14-47 

0*47 


C 

56 

10 

56 

6 

4 

10-00 

'2-38 

4S 

B 

56 

12 

56 

8 

4 

13-37 

0-24 


G 

56 

14 

56 

9 

5 

13-63 

1 -13 

49 

B 

56 

10 

1 56 

3 

7 

10-13 

0*44 


C 

56 

12 

1 56 

3 

9 

9-97 

2 '27 

50 

B 

56 

11 

1 56 

3 

8 

12-83 

0*41 


0 

56 

11 

[ 56 

3 

8 

12-90 

0-21 





Average 

5-765 

12-59 

1 -20 
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Loss OF Weight in Transit. 

Advantage was taken to have the matter of weights investigated. The 
question of loss in transit had never been satisfactorily determined. The 
weight of each box was carefully recorded before shipment, and a request 
made that the Agent-General should have the same done in London before 
they were examined. Table B gives all the particulars of 98 boxes. The 
average loss in weight encountered during transit was 5.765 ozs. In this 
table are included the moisture and salt contents of each, as it might 
reasonably be expected that these would have some influence on the loss. 
The average loss in weight during transit comes to 5.765 ozs. per box, the 
maximum being 12 ozs. and the minimum 2. The average moisture con- 
tents was 12.59 per cent., and salt 1.3 per cent. 

By taking out the ten showing the greatest loss in weight during transit, 
Nos. 67, 24, 68, II, 27, 29, 30, 41, 82, and 96, the average loss amounts 
to 9.5 ozs., the average moisture contents of which are 11.87 per cent., and 
salt contents 1.38 per cent. The ten showing the smallest loss in weight, 
Nos. 62, 12, 20, 4, 14, 61, 70, 73, 74, and 19, give an average discrepancy 
of 2.7 ozs. per box, whilst the average moisture contents are 12.89, 

T.ir per cent. From these results it appears that no inference can be 
drawn as to the cause of the marked difference in losses in weight. Those 
encountering the least loss contained i per cent, more moisture than the 
ones which gave the greatest loss, whilst the salt contents were only 0.27 per 
cent, more in the case of butters which showed the most pronounced 
discrepancy. 

The ten boxes showing the highest percentage of moisture, Nos. 61, 69, 
57? 37? 52? 91? 4j 59> and 43, show the average loss of 6.2 ozs., whilst 

the average moisture contents were 14.54 per cent., and salt 1.5 per cent. 
The ten containing the lowest percentage of moisture, Nos. 42, 77, 3, 78, 

96, 92, 95, 36, 34, and 46, indicate an average loss of 6.3 ozs. per box, 
whilst the average moisture contents are 9.97 per cent., and salt 1.68 per 
cent. It appears from this comparison that butter containing a high per- 
centage of moisture is not more subject to loss in weight during transit 
than butter containing a low percentage. 

The ten boxes containing the highest percentage of salt, Nos. 69, 90, 

97, 50, 92, 46, 49, 17, 89, and 96 contained an average of 2.43 per cent, 
salt, the loss in weight during transit averaging 5.9 ozs. per box, whilst the 
moisture contents averaged 12.45 per cent. The ten boxes with the lowest 
percentages of salt, Nos. 9, 73, 74, 80, 48, 98, 81, 75, 76, and 93 show an 
average salt content of 0,19 per cent; the average loss in weight per box 
was 4.9 ozs., whilst the moisture contents are 12.78 per cent. The ten 
butters containing the highest percentages of salt held 0.33 per cent, less 
moisture and lost i oz. per box more during transit than the boxes showing 
the lowest percentages of salt. 

Conclusion. 

From this review, it will be seen that the dairy produce export trade 
is now well organized, and the elimination of tlie various faults found is quite 
an easy matter if managers concerned direct their attention to them. They 
can rest assured that departmental offlcers, all of whom are enthusiastic, 
and have their heart in their work, will report faithfully on every churn- 
mark, and. all details. It therefore only requires the mutual co'-operation 
of producers, manufacturers, and others concerned, to lift the reputation 
of Victorian butter on to the highest possible plane. A greater need than 
this, however, is that the producers should profit by repeated sad 
experiences, and provide fodder in the season of plenty to carry them 
safely through the time of scarcity. 
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SECOND VICTORIAN EGG-LAYING COMPETITION, 1912-13, 

Commencing loth April, 1912. 

CONBUCTED AT BURNLET HORTICULTURAL SCHOOL. 


H. F. Hcmlmis, Poultry Expert. 





Eggs laid 






April 15 

Position in 

NtO. Pen. 

Breed. 

NTanie of 0\nTaer. 

to 

Competi- 




May 14. 


tion. 

40 

White Leghorns . . 

Bro-wn, S. .. 

Ill 


1 

47 

Bradley, J. E. 

109 


-2 

8 

Black Orpingtons . . 

Pisher, D. .. 

107 


. 3 

44 

White Leghorns . . 

Hall, A. W. 

103 


4 

70 

Beatty, C. J. 

101 


5 

23 

53 

McLister, Wm. 

99 


6 

30 


Stevenson, Mrs. H. . . 

93 


7 

31 

35 

Edwards, G. 

91 


8 

1 

3^ 

Campbell, J. 

88 


9 

7 

33 • • 

Padmau, A. H. 

87 


10 

48 

Black Orpingtons . . 

Cant, Griffin 

86 


11 

46 

Langdon, H. A. 

85 


12 

20 

Wliite Leghdriis . . 

Waidoa, E. 

84 


13 

9 

53 

Spotswood, J. S. 

83 


14 

62 

•3 

Pope, E,. W. 

80 


15 

28 


Eagleton, F. G- 

77 


16 

42 

Black Orpingtons . . 

Kempster, Mrs. T. E. 

76 


17 

3 

King and Watson 

75 


18 

29 

White Leghorns . . 

Briedeu, J. B. 

71 

1 

19 

45 

Wooldridge Bros. 

71 

J 

30 


Swift, W. G. 

69 


21 

33 

. • 

Mov, Richard 

67 

1 


53 

M 

Stock. W. J. 

67 

J 


64 

55 

Merrick, H. 

65 


24 

24 

35 

Sargenfri Poultry Yards 

63 


25 

6 


Macartiuir. J. B. 

58 

1 

26 

33 

33 

McKenzie, H. 

58 

} 

50 


Ahpee, A. . . 

53 

, 28 

35 

5? 

Busst, G. H. 

52 


29 

53 

•> 

Hodges, H. . . 

49 


36 

15 

>5 

Steer, Mrs. W. H. 

47 

1 

31 

14 


Wright, J. H. 

47 

/ 

56 

5' 

Monk, M. A. 

46 

33 

2 

35 

Rowliiison, B. 

44 

1 

34 

12 

33 

Statford, T. H. C. . . 

44 

f 

37 

53 

Bertelsmeier, C. B. . . 

41 

1 

36 

63 i 

33 

Walker, Percy 

41 

/ 

41 

,35 • • 

Stringer, A. 

39 


38 

21 


O’Loughliu, J. 

38 


39 

25 

53 

Apxdeiord, R. L. 

35 


40 

4 

33 

Blackburn, J. 

35 

/ 

13 

Black Orpingtons . . 

Crellin, W. B. 

32 


42 

61 

Ogden, Jas. 

29 


43 

49 

Wliite Leghorns . . 

Purvis, W. 

27 


44 

59 

BlackMinorcas 

Seabridge, W. 

25 


45 

52 

Chalmer Bros. 

23 

1 

46 

19 

White Leghorns . . 

Cowan Bros. 

23 

/ 

43 

Purton, G. . . 

21 


48 

54 


DeGaris, F. R. 

20 

1 

} 


16 

Silver Wyandottes 

Jobling, R. 

20 

49 

63 

White Leghorns . . 

McKeddie, W. J. 

20 


69 

Morgan and Watson , . 

19 


52 

36 

Old B.’ Game ! 

Barrett, K. J. 

18 

I 

53 

27 

White Leghorns , . 

Xash, E. . . 

18 

/ 

65 

•5 

Thompson, A. H. 

17 


55 

66 

33 

Moloney, J. 

14 


56 

5 

3 5 

Brain, J. II. 

13 

\ 


18 


Mitchell, B. 

13 

/ 

0 / 

22 


Ling, W. 

11 

1 

59 

60 


Rvan, Miss B. E. 

11 

57 

33 

Walker, B. 

7 


61 

32 


Bruudrett, S. 

6 


C‘2 

10 

R.C. , Brown Leg- 

Giles, S. P 

4 


63 


horns 





17 

White Leghorns . . 

Childs, S. . . 

1 


64 

11 

Black Orpingtons . . 

Goodisson, T. S. 


•J 


51 

White Leghorns . . 

Hammill, H. 




67 

Anconas . . 

Manning, A. E. 



65 

55 

Brown Leghorns . . 

Matheson, J. 


1 


34 

White Leghorns . . 

Moore, Reg. F. B. . . 


J 


26 

(Reserved) 






Tot",l .. 

3.227 
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. STATISTICS. 

Fruit, Plants, Bulbs, Grain, &c. 


Imports and Exports Inspected for Quarter ecdincr 3Isb March, 1912. 


I'e.scription of Produce. 

Imports. 

Exports. 

I)e.scriptiiin of Produce. 

Imports. 

Exports. 

Oversea, 

Inter- 

State. 

Oversea. 

Oversea 

Inter- 

State. 

Oversea. 

Apples and Pears ... 

1,17! 

1 

■269,979; 

Mace 


91 


llananas, bimcbes .. 

98,014 

30,773 

— ' 

•Maize 

— 

53 

— 

Bananas, cases 

2022 

11, in 

— 

Mangoe.s 

9 

— 

— 

Barley ... 

60,626 

6,066 

— ' 

Melons ... 

9 

— 

— 

Beans 

— 

2C0 

~ 

Nutmegs 

_ 

253 

_ 

Blacklierries 

763 

_ 

— 

Nuts 

56 

4,107 

— 

Black CiuTants ... 

293 

_ 


Oats 

•t9,.‘5S-2 

18,739 

_ 

Bulbs 

28 

200 

— 

Oranges ... 

516 

2,771 


Cherries... 

1 



— 

Passion ... 

1,0S5 




Chillies ... 

— 

468 

_ : 

Peaches ... 

6 

— 

— 

Cocoa beans 

— 

1,058 

— 

Pepper ... 

— 

34 


Cocoanuts 

— 

6 

— 

Peas, dried 

6,490 

66 


Codee beaus 

— 

432 

— 

Persimmons 

136 



— 

Copra 

__ 

317 

_ 

Pineapples 

15,786 

29 

1 166 

Cucumbers 

5 


— , 

Plants, Trees, &c. 

64 

296 

I 45 

tes 

— 

4,953 

__ 

Plums ... 

7,598 



i 515 

Egg Fruit 

1 

— 

1 

Pomelos... 

— 

: 18 


Figs 

— 

! 601 

— ; 

Potatoes 

137 

i 

750 

Fruit— 




Prunes .. 


939 

— 

Canued 

— 

: — 

7,524 

(i^.uinces ... 

— 


50 

Dried 

— 

i 115 ’ 

4,728: 

Rice 

i 3,559 

' 75,473 

— 

Mixed 

2 

; 152 


Seeds 

1,149 

i 9,536 

i 55 

Crapes ... 

32 


437 

Spice 



1 128 

1 

Green ginger 

— 

i 695 

— ^ 

Strawberries 

2 

— 

; — 

Hops 

— 

i ! 

_ 

Tomatoes 

332 



1 

Jams, Sauces, &c. . .. 

— 

j 

631 ; 

Vegetables 

774 

347 


Lemons 

402 i 

^ 2,900 

_ : 

Wheat, (drain, " &c. 

3,215 



— 

-Lentils ... 

— i 

i 23 

_ 





Linseed 

— 1 

462 

— ' 





Logs ; 

327 

— 

— ; 

1 

Totals 

254,198 

173,711 

284,885 


Total number of packages inspected for quarter ending lllst Marcli, 1912 = 712,794. 


E. xMEEKIXG, Senior FruU Inspecior. 

Perishable and Frozen Produce. 

j Exports from State i Deliveries from 


(Oversea). I Government Cool Stores. 


Description of Produce. 

Quarter ended 

Quarter ended Quarter ended 
31.3.U. ; 31.3.11 

Quarter ended 
31.3.11. 

Butter ... ... lbs. 

Milk and Cream ... cases 

Milk and Cream (diied) r, 

Cheese ... ... lbs. 

Ham and Bacon ... ,/ 

Poultry ... ... head 

Eggs.., ... ... dozen 

Mutton and Lamb carcases 

Eeef ... ... quarters 

... carcases j 

Pork... ... ... „ 

Rabbits and Hares ... pairs 

Sundries ... ... n,s. 

12,066,660 

2,899 

1,203 

34,440 

102,720 

4,170 

436,564 

8,041 

1,075 

2,319 

155,676 

15,304,656 

1,325 

1*27,080 

78,240 

2,8S0 

247,045 
4,039 J 
1,304 i 
1,942 i 
34,464 i 

13,309,016 

10 

... 

17,850 

*2,923 

8,182 

13,078 
! 232 1 

1 13 1 

I 1,134 

i 86,984 

i 24,393 

13,499,416 

21 

1*35,529 

12,276 

18,963 

*" 35 
1,373 
21,936 
77,225 


R. CROWE, Superintendent oj Exports. 
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THE VICTORIAN WHEAT HARVEST. 


Tne fo'lowin'i return, suowin^ tie actual a,rea and yield of wieat fo: tlie seasons 
1911-12 and 1910-11, has been issued by the Gov^ernuient Statist (]\Ir. A. M. 
Laughton) : — 


Counties Geograpliically 
Arranged. 

Area in Acres. 

Produce in Bushels. 

Average per Acre 
in Bushels. 

1911-12. 

1 1910-11. 

; 1911-12. 

1910-11. 

1911-12. 

1910-11. 

Grant 

17,565 

38,747 

183,982 

695,526 

10*47 

17*95 

Talbot 

14,751 

; 29,500 

162,168 

471,586 

10*99 

15 -99 

Grenville 

43,657 

' 41,036 

516,402 

774,856 

11*83 

18-88 

Hampden , . 

20,333 

' 18,993 

: 195,258 

322,585 

9*60 

16*98 

Ripon 

68,162 

98,446 

554,715 

1,571,914 

8*14 

15*97 

Lowan 

160,384 

! 180,275 

i 1,592,602 

1,766,688 

9*93 

9*8Ct 

Boning 

: 315,468 

i 336,633 

3,760,294 

5,314,410 

11*92 

15*79 

Kara Kara 

127,289 

127,104 

1,541,418 

1,880,603 

12*11 

14*80 

Weeah 

66,332 

46,515 

328,113 

582,394 

4*95 

12*52 

Karkarooc . . 

332,984 

351,509 

1 1,943,436 

4,011,903 

5*84 

11*41 

Tatehera 

: 217,603 

261,972 

1,410,192 

3,259,777 

6*48 

12 *44 

Gunbower . . 

38,351 

40,716 

380,245 

656,148 

9*91 

16*12 

Gladstone . . 

122,830 

! 124,462 

1,428,613 

1,760,662 

11*63 

14-15 

Bendigo 

128,601 

■ 135,897 

1,571,500 

‘ 2,571,624 

12*22 

: 18-92 

Rodney 

124,905 

^ 152,827 

1,436,022 

2,326,845 

' 11*50 

i 15 -23 

Moira 

279,761 

: 290,409 

3,028,612 

: 4,718,602 

' 10*83 

16-25 

Belatite 

12.316 

i 18,101 

123,713 

296,963 

; 10*04 

16-41 

Bogong 

41,714 

: 46,209 

400,242 

826,578 

9*59 

17-89 

Be Ilia in i n g Co un t ie s 

31,060 

08, / 38 

334,350 

' 1,003,355 

10*76 

17-08 

Cut for Grain 

2,164,060 

!2,398,089 





Cut for Hay 

304,388 

i 240,026 





Total 

2,468,454 

12,638,115 

120,891,877 

134,813,019 

9*65 

1 14-52 


NoiE. — The requirements for seed and consumption in 1912 are estim.ated at 9,000,000 bushels. 


ORCHARD AND GARDEN NOTES. 

E. E. Pescott, Principal^ School of Horticulture Burnley, 

The Orchard. 

Planting. 

The time has now arrived when the general planting of deciduous fruit 
trees will take place. The soil should have previously been well ploughed 
and subsoiled, and, as far as possible, drained. Certainly, to insure satis- 
factory results, the orchard must be subsoiled- Where expense is a con- 
sideration, drainage may be left for subsequent years ; but once the 
orchard has been planted, it will be impossible to subsoil. 

When planting out, the distance between the trees will be determined 
by the kinds to be planted. For ordinary deciduous fruiting trees it is^ 
the custom in this State to plant them 20 feet apart in the rows, the rows 
also being 20 feet apart. Results have proved this to be a satis- 
factory practice. Almond trees may be planted 15 or 16 feet 
apart each way while walnuts, owing to their spreading habit, require a 
distance of 30 feet each way. 
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Deep planting is not advocated, the general practice being that the 
depth of planting in the nursery should be followed. If holes are dug, 
they should be shallow, the bottom being merely loosened to allow a com- 
fortable friable bed for the tree roots. A good practice is to (hg the whoh 
strip along which the trees are to be planted, merely remo\^ing sufficient 
soil when afterwards planting. Another satisfactory^ custom b. to plough 
furrows 20 feet apart, and to plant the trees in the furrows, Idling in the 
soil over the roots and trampling well down. 

Before planting, the roots of the young tree should be well trimmed, 
shaped to an even form, and cleanly cut. As a result of their removal 
from the nursery beds, the roots are generally more or less damaged; and 
numbers of the^ fibrous roots, becoming dry, shrivel and die. These all 
require a clean trimming. Then it is often desirable to remove some of 
the roots so as to balance the root system. The trimming of the roots 
gives the young tree a clean root system, and it is enabled to establish 
itself w'ith young vigorous roots 

After planting the top should be well cut back, so a.s to leave three 01 
four arms, with there or four buds on each. Where it is not possible to 
have this number of arms or limbs it is frequently advisable to cut back 
to one stem, allowing the buds to break out strong!}^ and frame the tree 
after planting. In some localities, the custom of not cutting back the 
trees the first year is favoured. Local experience has not resulted in favour 
of this practice, as it is found to be inadvisable to unduly strain the young 
tree by leaving a heavy top to be supported by the weak-growdng root 
.system. 

A selection of varieties will be determined by the district, some fruits 
thri\dng better in one locality than in others. For a good general list, re- 
ference may be made to the Journal ioi June, 1911. It is unwise to plant 
a large number of varieties in a commercial orchard, but due consideration 
should be given to planting varieties that iuive a favorable influence on 
each other for* cross-fertilization purposes. 

A number of good commercial fruits have been found to be either 
wholly or partially self-sterile, requiring other varieties near them to enable* 
them to set their fruit. For this purpose it is necessary that the bloom 
periods should be somewhat coincident. 

Spraying. 

The dry suimiier and autumn have been fa\'orable to the increase of 
certain scale insects, woolly aphis, and the bryobia mite in .some lcM:alities. 
The use of red oil has been advocated for these pests ; and, as well, crude 
petroleum, kerosene, and other oil emulsions have proved satisfactory. 
Some years ago the use of the lime, sulphur, and salt spray was much 
in vogue as a winter spray. Owing, however, to the difficulty of preparing 
the spray, and to its caustic effectsi on the skin, it was practically aban- 
doned as an insecticide. Even then it was claimed, and rightly so, that 
this spray was, to a certain extent, a very good fungicide. The use of 
this mixture as a winter wash, with the omission of the salt, which has 
been found to be an unnecessary ingredient, is now being revived ; and 
as the lime-sulphur wash is now on the market in the form of proprietary 
mixtures, it is likely that this spray will again become popular. It is 
searching in its action, very adhesive, and certainly very effective. Its 
claims too, as a fungicide, are not without foundation, as some years ago, 
when used in orchards on peach trees for scale insect troubles, it was 
subsequently found that the trees were very much more free from leaf curl 
and shot hole than during previous seasons. . 
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It possesses objectionable features in its corrosive effects upon any iron 
or steel on pumps and harness ; and in its caustic effects on exposed parts 
of the body. These may be somewhat obviated by greasing the metal, and 
by rubbing the hands and face with olive oil or \'aseline prior to spraying. 
The hindquarters of the horse, too, should be covered with a sack. 

Experiments carried out in Pennsylvania in 1909 pneaed concinsively 
that in addition to laeing an excellent insecticide, it was considerably help- 
ful in reducing the effects of fungus diseases on apples, pears, cherries, 
peaches, and plums. 

General Work. 

All ploughing should now be completed ; if not, it should be finished 
before spraying and pruning operations are proceeded with. 

Any autumn manuring or liming should also be now carried out. This, 
too, should be linished before spraying and pruning. Before spra^dng with 
oils or with lime-sulphur wash, all rough bark on apple and pear trees 
should be scraped off ; this will mean the certain destruction of any codlin 
moth lar\-se hiding underneath. 

Flower Garder. 

General cleaning up and digging will be the work for this month in 
the flower section and shrubberv. Where the soil is heavy or sour, or 
where sorrel is plentiful, the garden should be given a heavy dressing of 
fresh lime, giving a fair dusting all over the surface. Lime should not be 
used in conjunction with leaves, garden debris, leafmould, stable manure, 
or any other organic matter used for humus. These should be first dis- 
posed of by digging well into the soil ; then shortly afterwards a top- 
dressing of lime may be given. Shoulcl no humic material be used, the 
lime may be dug in with the autumn digging. 

In cleaning up the gardens, all light litter and dead foliage should 
•either be dug in, or, better still, it should be placed in an out of the way 
corner to form a compost heap. Leafmould is especially useful in any 
garden, and where such plants as Azaleas, Rhododendrons, Liliums, &c,, 
are grown, or for pot plant work, it is exceedingly valuable. In forming 
the compost heap, no medium whatever should be added to help the rotting 
down of the lea\es, unless it be a little sand. Any chemical added will 
render the mould unsuitable for its special objects. 

Any hardy annuals mav be planted out, such as stccks, pans>^s, wall- 
•flowers, <S:c., and cuttings of roses and hard-wooded shrubs may also be 
planted. In planting out cuttings, it is very important that all the eyes 
should be removed from the part of the cutting wdiich is to be below the 
ground. If this be not done, there will always be the subsequent danger 
of the plant suckering. 

Roses and any summer and autumn flowering shrubs that have finished 
flowering may be pruned. If the spring flowering shrubs have not pre- 
\-iously been pruned, they should be allowed to remain until after the next 
flowering season. This especially applies to such plants as Spireas, Phila> 
delphus (Mock Orange), Deutzia, Prumiis: Mume, and other early flower- 
ing shrubs. To prune these now would mean the certain loss of a great 
proportion of their flowers. 

In pruning, the shrubs may be well thinned out, especially removing 
any weak upright, or old flowering growths ; keep the shrub always at an 
outward growth, inclining to a broad bushy type, instead of to an upright 
habit. By this means, the lower regions will always be furnished with 
good growth. Shrubs and trees of all descriptions should never be allowed 
to become too crowded ; they require to be opened, so as to allow sunlight 
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and air into- the interior, where it is most needed. This is one means by 
which this class of plants may be kept healthy and free from ^ disease. 
Very few shrubs resent pruning, and the majority of them, including AiiS' 
tralian shrubs, such as Acacias, are very amenable to the pruning knife. 

In rose pruning, the rule is that strong growing plants require less- 
severe cutting than weak-growing ones. As roses always flower on new 
wood, it is essential that to have good blooms the bushes must be pruned 
regularly. All weak growths, exhausted and worn-out wood, must be 
removed, retaining only the vigorous growths. It is generally advisable 
to always prune to four or live eyes or buds, so as to have subsequent 
strong growths, always pruning into- the previous season’s wood. Spindly 
growths, especially in the centres of the bushes, should be removed, the 
plants being trained with an open and angular habit. 

To prevent loss by decay, it will be advisable to lift and store such 
herbaceous plants as delphiniums, perennial phlox, rudbeckias, &c., also- 
dahlia tubers, chrysanthemums, cannas, and perennial sunflow^ers and 
asters. Failing the possibility of doing this, they should be lifted gently 
with a fork, so as to allow of a slight air space under the crown. 

Vegetable Garden. 

If not previously done, asparagus beds should be well cleaned out, and 
a top-dressing of manure given. To insure good drainage, the soil from 
the paths, or between the beds, m.ay be thrown up on toi the beds, so as 
to deepen the surface drainage, and tO‘ consequently warm the beds. This- 
will mean earlier growths. A heavy dressing of manure should be given, 
and the beds well and roughly dug over. 

Plant out seeds of tomatoes, and the pumpkin family in the frames 
and sow in the open, seeds of peas, lettuce, spinach, broad beans, radclish,. 
onion, carrot, and leek. Asparagus crowns, rhubarb roots, tubers of Jeru- 
salem artichokes, shallots, and onions mav now be planted out. Celery 
should still be earthed up, taking care not to have the beds too wet. 


ANSWERS TO CORRESPONDENTS. 

The Staff of the Dep irfcment 1ms been organized to a large extent for the |Hirpo.se of giving information 
to fanners. Questions in every branch of agriculture are gladly answered. W'rite a short letter, giving as 
full ])uticnlars as p')ssible, of your local conditions, and state precisely what it is that you wain to hnow. 
Aff iiviuh'i.m fonvarJel to the Editor miixt be aceonipanied bp the na)m ani address of the ‘writer. 
This is very necc.ssary, as sonn-f i)n<>s insmlliinent infonuation is furnished 1»,\ ilie inquirer. 

Sunflower Seed for Poultry Feeding. — G.G.B. asks -Wlml are the food 
elements in sunflower seed, and generally as to its utility as food for poultry? 

— Food elements consist chiefly of Albuminoids, 13.0; Carbo hydrates,- 
17.7; Fats, 21.0 Water, 8.0; and Ash, 3.0. In excess it is injurious to poultry, 
being too rich in heating and fattening properties. Useful if fed sparingly during 
moidting period. 

Cramps in Terrier. — T.F.C. asks how, to treat his fox terrier for cramp, which 
attacks it after a journey or much swimming. Seems in great pain and froths 
the mouth ? 

Answer, — Try the effect of a dose of areca nut, 20 grains in the form of a pill, 
for three consecutive mornings. 

Potatoes. — “Kew Chum’- wishes to know if it is advisable to soak seed potatoes 
in a solution of formalin, and, if so, what is the right strength? 

Answer. — Formalin, i lb. to 30 gallons of water steeped for two hours. 

For spraying plants : — 

Bor(leauxT-6 lbs. sulphate of copper (bluestone) ; 4 lbs. lime ; 50 gallons 
water. 

Burgundy — S lbs. sulphate of copper; 10 lbs. washing soda; 40 gallons? 
' water. 

Time of application — When plants are about 8 inches high ; after that 
according to weather conditions as often as necessary. 
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Fungus in Raspberry Canes. — ^^VJ.S. asks if any cure has been discovered for 
fungus in raspberry canes? 

dyzraciT. — No absolute cure known. The Government Pathologist discovered 
that the chief factors in prevention were drainage, and liming of the soil, and 
burning and removing all diseased plants. A mixture of two parts of lime and one 
of salt is iiighly recommended. . 

Rhubarb. — F.I.W. writes that he procured four years ago root of giant rhubarb. 
This plant has gradually deteriorated until leaves are no lunger than ordinary 
rhubarb. 

Answer. — As rhubarb is a gross feeder annual dressings of stable manure in 
considerable quantities should be given each autumn. Also a light dressing of bone 
'dust and blood manure in early spring. The beds must be well drained. 

SuPERPPiosPPi.vrE AS A Cattle Lick. — A.C. writes to know if it would be harmful 
to give cows No. i Superphosphate as a lick instead of bone meal? 

Answer. — Superphosphate may be used as a cattle lick prepared as follows : — 
Superphospjliate, 6 ibs. ; slaked lime, 6 lbs. ; sheep salt, cwt. ; placed in accessible 
boxes protected from the weather. 

Cement Ericks, M.\chine-made. — E.S.D. asks as to stability and suitability of 
machine-made cement bricks made of r cement and 6 sand? 

Answer. — One to six is too wide for foundations. One to four is advised, and 
bricks should set well before using.. 

Leghorns for Central Gippsland. — G.G.B. asks if it is advisable to rear 
leghorns in Central Gippsland? 

.Anszver. — Black orpingtons, silver and white wyandottes, and Plymouth rocks 
will thrive better in Gippsland than any of the IMediterranean breeds. The latter 
should be kept during winter months well housed on dry straw or any litter. Protec- 
tion from wet grass and cold wind is, in all cases, important. 

Eye Blight in Cows. — B.H.L. writes that his cows are affected with eye blight, 
which seems to be carried from one to another by flies. Symptoms are, water 
running from eyes, swelling, and finally a white film forms on pupil. 

Anszoer. — Bathe eyes with warm water and boracic acid, and drop into the eyes 
a few drops of the following twice daily : — Zinc sulphate, 4 grains, tincture of 
belladonna, 15 drops; distilled water, i ounce. 

Drain Pipes Lnuekground. — C.N.W. asks whether drain pipes undergroiinil 
must have an outlet to the surface at some ]>oint to carry off siicli drainage? 

.Answer, — The pipes ultimately pass to an open drain, which takes the water 
from the lowest portion of the field to a neighbouring creek, dam, lagoon, litc., 
into which the field is drained. 

Atriplex Leptocarpa, Slender-fruited Saltbush. — A.L.M.G. forwards specimen. 

Answer. — The above is a native perennial plant which is drought-resisting, and 
yields a fair amount of forage. Stock of all kinds fond of it. When not too 
closely fed down, produce seed in abundance, germinating readily under ordinary 
conditions. 

Artificial Manures to Whe.vi-growing Land. — L.G. asks whether long-continued 
application injuriously affects the soil even when the land is cropped only every 
third year? 

Answer. — The continued application of phosphates to wheat-growing land will 
not injuriously affect the soil. What will hapj>en is, tliat if the amount of phos- 
phate ac'd applied be continually in excess of the requirements of the crop, the 
phosphoric acid will accumulate, until a point is reached, when further applications 
will cease to be profitable. The soil will then be comparatively rich in phosphoric 
acid, but may be deficient in nitrates or in potash, in which case the money invested 
in phosphates will be more profitably employed in adding these other deficient 
elements. In any case the intelligent farmer should occasionally test his land bv 
means of small experimental plots to find just what the soil requirements are. 

Eragrostes Brcgynii, ‘-'Common Love Grass.” — ‘‘Grass Seed” forwards speci- 
men. 

Answer. — A variable native perennial grass, valuable as a pasture grass, pre- 
-ducing for many months of the year abundance of palatable and nutritious fodder. 
Stands drought well even in poor soil, and bears hard feeding. In cultivated 
ground (orchards, &c.), it is easily kept down by ploughing and clean cultivation. 

Soya Bean. — J.S.McN. asks wLere to get Soya Bean, what quantity of seed 
per acre to sow, nature of soil, and if it is good for pigs and fowls? 

Answer. — Can be purchased from the leading Melbourne seedsmen, half a bushel 
of seed per acre is the quantity sown, the soil best suited for it is a sandy loam 
with plenty of lime. It is good feed for pigs mixed with other food, such as 
maize. Fowls do not take readily to the matured beans, but eat them green with 
advantage. 
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Ppij^DERS FOR JUliY. 

LIVE STOCK. 

Horses. — Those stabled can be fed liberally. Those- doing fast or heavy work 
should be clipped: if not wholly, then trace high. ^ Those not rugged on coming into, 
the stable at night should be wiped down and in half-an-lioiir s time rugged or 
covered wdth bags until the coat is dry. Old horses and weaned foals should be 
given crushed oats. Grass-fed wmrking horses should be given hay or straw', if 
there is no old grass, to counteract the purging effects of the young growth. Old 
and badly-conditioned horses should be given some boiled barley. 

Cattle.— Cows, if not housed, should be rugged. Rugs should be removed in the 
daytime when the shade temperature reaches 60 degrees. Give a ration of hay or 
straw, whole or chaffed, to counteract the purging effects of young grass. Cows- 
about to calve, if over fat, should be put into a paddock in which the feed is not 
too abundant. Calves should be kept in warm, dry shed. The bull may now run 
with the cows. 

Pigs. — Supplv plenty of bedding in warm, well-ventilated styes. Keep styes 
clean and dry. Store pigs should be placed in fattening styes. Sows in fine weather- 
should be given a grass run. Young pigs over two months old should be removed 
from lucerne run. 

Sheep. — The general classing of merino and lamb-raising ewe docks should lie 
commenced ; none but roomy thick ewes, carrying a bulky fleece, should be kept. 
Class rams ; keep only the best in shape and fleece, castrate all others ; do not 
allow them to go entire to be used bv those wdio think any ram good enough. Deep 
and narrow' forecpiartered rams are responsible for manv carcases dressing and 
freezing plainly, although often good sheep from a wmol point. Sell aged or barren 
fat ewes from breeding flocks. Clean filth from breech of ewes of British breeds- 
now commencing to lamb. Wherever possible, send lambs weighing 60 lbs. live 
weight to market. Early prices are always best 5 avoid wmiting until the rush of 
the season. 

Poultry. — Mating of birds intended for breeding purposes should receive im- 
mediate attention. Ten second-season Leghorns or Minorcas, or six of the heavier 
birds, such as Orpingtons, Plymouth Rocks, and Wyandottes (preferably in their 
second year), w’ith a vigorous unrelated cockerel wall be found satisfactory. Table 
birds bred in July and early August will pay handsomely prior to the Cup Carnival. 
A tonic in drinking w’ater as a preventive against chicken po.x and other ailments is 
advantageous. 


CULTIVATION. 

Farm. — Finish sowing barley, peas and beans, and late white oats in backward 
districts. Trim hedges. Fallow for potatoes, and other summer crops; in 

early districts, plant potatoes. Graze off early crops where possible, 

ORCHARD.-^Continue to plant deciduous fruit trees, bush fruits, and strawberries. 
Continue cultivating and pruning. Spray for mites, aphides, and scales. 

Flower Garden. — Plant shruKs, climbers, and permanent plants, including 
roses; also annuals and herbaceous perennials. Gladioli, Liliums, Iris, and similar 
plants. Continue digging, manuring, trenching, and liming. 

Vegetable G.arden. — Plant out seedlings. Sow seeds of carrots, parsnips, cauli- 
fiow'ers, onions, peas, broad beans, and tomatoes. Dig all vacant plots. 

Vineyard.— -Proceed with pruning, burning off, and ploughing. Complete, as- 
early as possible, the application of manures other than nitrates and sulphate of 
ammonia if not already done. Mark out land for new' plantations. If ground is 
in good order and not too wet, proceed with plantation of young vines {imprunedi. 
Rernove cuttings or scions from vines previously marked, and keep fresh by burying 
horizontally in almost dry sand in cool, sheltered place. Permanently stake or 
trellis last year’s plantations. 

Cellars. Rack all young wines, whether previously racked or not. Rack older 
wines also. For this work choose, as much as possible, fine weather and high 
barometer. Fill up regularly all unfortified wines. This is a good time for 
bottling wine. 
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INFLUENCE OF CERTAIN SOIL CONSTITUENTS UPON 
NrridFiCATiON. 


By John TI‘\ Fatersofi, B.Sc., Ph.D.. Expcriniejitalist, and P. R. Scott, 
Chemist for Agricnliure . 

Xitrilicaticn is the process whereby nitrates are formed in soils. Some 
other forms of nitrogen can be used by crops, but the nitrate form is re- 
quired in order to get a paying crop. The nature and conditions of nitri- 
fication were described in the May issue of this fournal. Experiments 
were quoted showing how the moisture conditions of the soil affected the 
change. 

In one of the soils used in the moisture experiments there appeared 
to l3e a deficiency of lime as revealed by chemical analysis, and on this 
soil nitrification was somewhat sIoav even under the best moisture condi- 
tions. It seemed desirable, therefore, to set up a new set of experiments 
with the soil in question in order to- find whether an addition of lime 
would accelerate matters. The results form the principa:! subject of this 
report. 

Lime is usually applied to land in one of two- forms. It is applied 
as burnt, hot, or caustic lime — lime proper — and this is the most active 
form in which to apply lime. Again, it may be applied as chalk or 
ground limestone — carbonate of lime — -and this form of lime is milder in 
its action. Slaked lime is a third chemical form of lime, but it acts just 
like hot lime, and is one-third heavier than hot lime, without containing 
more lime. 

In these experiments, Hot lime has been tried on the soil in two different 
quantities. Mild, lime has also been tried in two quantities, equivalent 
in each case to an application of hot lime. With pure materials 56 
parts of hot lime contain the same lime as 100 of mild lime. 
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Besides hot and mild lime, a number , of other substances have also 
been tried to find their effect upon nitrification. These include gypsum 
(sulphate of lime) and superphosphate (phosphate of lime), both of which 
are generally available for application to land. Then magnesium car- 
bonate, which often occurs as impurity in limestone, has been tested. Ferric 
hydrate or iron rust is present more or less in practically all soils, and it 
has been tried as to its effect upon nitrification. It can neutralize some 
acids as lime does, but is altogether less active. Common salt, excess of 
wfiich is injurious to crops, has been included. Citric acid was used in 
order to imitate the acidity of sour land, which lime can be applied to 
sweeten. Finally, sugar and starch were used to find the effect of too 
much fresh humus in soil, and also when the soil is badly aerated. 

The scheme of exper’ments is set forth in Table I. 


Table I. 


Test 

Xumber 

Constituent added 
to Soil. 

Percentage 
Present 
in Soil. 

Chemical 

Equivalents. 

Character of Materials. 

1 

2 

^NTothing 

Garb, of Lime 

2*00 


Gommereial whitening, 99 per 

3 


O'oO 


cent. 

4 

Garb, of magnesia . , 

I'GS 

= Test 2 

Carbonate and Hydrate, MgO = 

5 

0'42 

= „ 3 

40*62 per cent. 

39 

6 

Gypsum . . 

3*44 

= 2 

Chemically pure 

7 


0*86 

= „ 3 


8 

Lime 

1'12 

= ., 2 

Fi'eshly ignited, 99 per cent. 

9 

,, 

0*28 

- „ 3 

Precipitated, washed, and dried 

10 

Ferric hydrate 

1*43 

= „ 2 

11 

Common salt 

0*125 


Chemically pure 

12 


0*25 

= 2 X Te.st 

13 

Citric acid 

0*104 

11 

— Garble. 

(dommercia 1 crystals 

99 99 

14 


0*213 

in soil 
= Oarbte. 

15 

Starch . . 

114 

in soil 
plus 

per cent. 

Specially prepared — water, 12*1 

16 

Sugar 

1-00 

= Org. 

per cent. 

Castor sugar, 99*5 per cent. 

17 

Sy • • * • 

1*00 

matter in 
15 

(Sealed) 

Phos, acid, 20 per cent. (17.1.2) 

18 

Superphosphate 

0*0025 

== 100 lb. 




plus acid 
per acre 
foot 


The first ten tests supply equivalent amounts, of lime, magnesia, or iron 
in large or moderate doses. Regarding the use of magnesia, which in 
amount here is about one-sixth too little, reference is made later on. The 
amount of C 3 tric acid in 13 was estimated from the combined carbonic 
acid found on an analysis of the soil, and to 14 was applied o.i per cent, 
over and above the. amount required for neutralizing. Each of the mate- 
rials was used in a finely powdered condition. 
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The soil used was that described as “ sandy in the previous article, 
and was taken from the same bulk. The chemical and mechanical analysis 
of this soil has already been published. 

The method of experiment was essentially the same as that adopted 
in the earlier investigations. Air-dry soil, equal to 300 grams of dry 
soil; including the added substance, if any, was wetted up to 60 per cent, 
of its water-holding capacity, and 5 c.c. ammonium sulphate solution con- 
taining o.i gram nitrogen was mixed with the wetted soil. This nitrogen 
equalled 333-33 parts per million of drv soil. After adding the ammonia 
the soil was transferred to a bottle, and compacted by tapping to a uniform 
volume in each case. With any substance, there were always two bottles, 
one getting ammonia, and one getting no ammonia (control). Where am- 
monia was given, the water of solution was part of the water required to 



ASPIRATING THE BOTTLES. 


give the desired moisture. The bottles were corked during the incuba- 
tion period, and were jjlaced in a dark cupboard where the temperature 
was read daily at 9 a.m. and 5 p.m. Twice weekly fHe bottles were 
uncorked, and aspirated for five seconds with a suction pump in order 
to maintain fresh air. Number 17, however, was sealed, and kept closed 
throughout the whole course of the experiments. 

The eighteen tests, with their controls, required thirty-six bottles An- 
other set wms filled similar to these, making seventy-two bottles. In addi- 
tion, four extra bottles of Nos. i and 2 were placed aside in order to get 
some idea when the time had arrived to begin the full analyses. 

The methods of analyses adopted have already been described. The 
work was performed by Mr. W. C. Robertson, chief deputy chemist, who 
also attended to the filling of bottles and keeping of records. 
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The four extra bottles of Nos. i and 2 were filled oii' 22nd February, 
and tested on 8th March. Period of incubation, fifteen days ; average 
temperature, 72.9 degrees F. The results are stated in Table IT 

Table II. 


Test 

Constituent Added. 

Nitrate Nitrogen laer 1,000,000 parts 

Dry Soil. 

Percentage 
of added 

Number 

Control 

Blanks. 

Ammonia 

Bottles. 

Excess with 
Ammonia. 

Ammonia 

Nitrified. 

1 

Nothing 

20*40 

75*72 

46*32 

13*89 

2 ' ! 
1 

Carb. of lime 

42*62 

352*67 

310*05 

93*01 


It was seen from these observation bottles that the addition of mild 
lime had very greatly increased the rate of nitrification, and it was decided 
therefore to commence one of the main series as soon as possible. 

Table III. gives the results. The period of incubation here was 
twenty-one days ; a^’erage temperature, 72.1 degrees F. 

Table III. 


Test 

Number 

Constituent Added. 

Nitrate Nitrogen per 1,000,000 parts 

Dry Soil. 

Percentage 
of added 
Ammonia 
Nitrified. 

Control 

Blanks. 

Ammonia 

Bottles. 

Excess with 
Ammonia. 

1 

Nothing 

22*01 

94-33 

72*32 

21*69 

2 

Garb, of iiino 

38*02 

347*37 

309 -35 

92*86 

3 


33*26 

299*38 

266*12 

79*83 

4 

Garb, of magnesia 

22*01 

55*12 

33*11 

9*93 

5 


26*40 

52*75 

20-35 

7*90 

6 

Crypsuin 

16*51 

94*33 

77*82 

23*34 

7 

,, 

13*20 

82*45 

69 *25 

20*77 

8 

Lime . . . . 

3*27 

4*04 



9 

•»? 

14*61 

4*39 



10 

Ferric hydrate 

14*61 

94*33 

79 *72 

23*91 

11 

Common salt . . . . 

16*50 

26*37 

9*87 

2*96 

12 

Citric acid . . . . 

13*20 i 

4*40 



13 

6*53 

73*20 

66*67 

26*00 

14 


3*92 

33*02 

29*10 

8*73 

15 

Starch . . . . . , 

Nil 

Nil 



16 

Sugar . . .... 

Nil 

Nil 



17 


Nil 

Nil 



18 

Superphosphate . . 

19*01 

94*33 : 

75*32 

22*59 


Referring to the figures, it was apparent that the acceleration of nitri- 
fication found in twenty-one days scarcely extended beyond the carbonate 
of lime, consequently it was decided to leave the duplicate set for another 
month. The figures of Table III. stand in an interesting relation to the 
final results, and will be referred to later. 

At the end of fifty-one days, the remainder of the bottles were analyzed. 
xMean temperature of periods, 69.98 degrees F. The results were as 
shown on the following page. 
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Table IV. 


Test 

Kiimber 

Constituent Added. 

Nitrate Ni 

Control 

Blanks. 

trogen per l,00f 
Dry Soil. 

Ammonia 

Bottles. 

3,000 parts 

Excess with 
Ammonia. 

Percentage 
of added 
Ammonia 
jS'i'.iified. 

1 

Nothing 

33-03 

108*99 

75 ‘96 

22 ’79 

2 

Carb. of lime 

54-00* 

412-83* 

358-83 

100-00 

3 


39-92* 

329-97* 

290-05 

87-01 

4 

Carb. of magnesia 

38*02 

329-97 

291-95 

87-60 

5 


66*53 

299-97 

233*44 

70 '03 

6 

Gypsum 

33 -02 

139*59 

106 ’57 

31*97 

7 

55 ■ • • . 

29-35 

131-97 

102-62 

30*78 

8 

Lime 

3*92 

4-37 

. . 


9 


38*02 

13-09 

. . 

, , 

10 

Ferric hydrate 

26-37 

188-89 1 

162-52 

48-75 

11 

Common salt 

26-37 

68-90 

42-53 

12-75 

12 I 


26-37 

29 -94 

3-57 

1*07 

13 

Citric acid 

10-93 

70-09 

59-1 6 

17-74 

14 

,, 

Nil 

59-99 

59-99 

17*99 

lo 

Starch . . 

10*93 

55 *84 

44*91 

13-47 

16 

Sugar . . 

2-85 

92 *66 

89*81 

26-94 

17 


Nil 

Nil 

Nil 


18 

Superphosphate . . 

29-35 

136*62 

107*27 

i 32-18 


* The soil of tliese 4 bottles was inadvertently missed, and refllled alter 21 days. 



WEIGHING THE MATERIALS. 


We may now proceed to consider the practical lessons of these experi- 
ments. 

Carbonate of Lime . — This material had the best effect on nitrification 
of all the substances tried. Not only did it give the best result ulti- 
mately, but its action was also the soonest felt. It gave a better result in 
fifteen days (Table IT) than any other application in fifty-one days. 
The quantity applied-— 2 per cent. — is larger than would be applied in 
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practice, vet there is no danger of giving foo much of the substance at one- 
time. Indeed, the heavier application (No. 2) was better than the lighter 
(No. 3), which, however, was alsO' good. The beneficial action of mild 
lime on nitrification is not new, but it is very clearly demonstrated in these- 
results. 

Tables II. and III. show that about 93 per cent, of the ammonia 
nitrogen given was nitrified after using carbonate of lime within three- 
weeks. This is probably as large an amount as will ever be recovered 
in practice.* The final analvsis shows a higher figure, but the bottles 
of Nos. 2 and 3 were emptied by mistake, and refilled at the time of the 
second analysis, and these particular results are therefore nitrated. 

Increased production of nitrates following upon the use of carbonate 
of lime is one of the chief, if not the chief, reason for its beneficial effect 
on crops. The results obtained in this experiment may be confidently 
expected in the field where the land is deficient in lime, and sufficiently 
dry. When two soils in Trinidad were limed, and subsequently examined, 
a striking nicrease in the percentage of nitrates was shown over similar- 
unlimed land.f 

Caustic Lime (Nos. 8 and 9) had a bad effect in the fresh state, and 
practically stopped all nitrification. The larger application did most harm. 
There was some unavoidable loss of ammonia in filling and aerating these 
bottles, but as care W'as taken to wet the soil before adding the ammonia, 
the loss wms only partial, and cannot be held to explain the result. Table 
III. shows clearly the folly of applying hot lime with, or shortly before, 
the seed of any crop, as thereby the nitrate factory is effectively closed 
down. Table IV. indicates that the smaller application was beginning 
to recover at the end of fifty-one days, but the large one was not. The 
lesson is that hot lime should be applied some months before seeding, and 
the heavier the dressing the longer the time should be. When hot lime 
lies a few months in the soil, it unites with carbonic acid, and is then 
present as carbonate of linre.^ The beneficial effects of carbonate of lime- 
have already been, noted. Any injurious effect of applying hot lime at" 
the wrong tune may be expected to disappear by the second year. 

Hot ^ lime eventually will stimulate nitrification just like mild lime, 
because it will be converted into mild lime. Using small quantities, it may 
indeed give a better result the second year, because it will be better dis- 
tributed over the soil particles. For the same reason, its effect would 
be sooner expended. 

Gy f sum had, a moderate effect in encouraging nitrification, but was not 
at all equal to carbonate of lime. The heavier application (No. 6) was a 
trifle better than the smaller (No. 7), but nothing to abide by. It is- 
sufficient to group the results, and note that gypsum has certainly been 
of benefit, ^but that it was slow (Table HI.) in beginning to act. Gypsum- 
contains lime, but in union with sulphuric acid, and on this account 
gypsum will not generally repair the deficiencies of a soil requiring lime 
as quickly as the other fonns, hot or mild. 

Carbonate of Magnesia (Nos. 4 and 5) seems to behave in a curious • 
manner. It was intended to apply the neutral carbonate, but by mistake- 
the magnesii carbonas levis '' of the pharmacopoeia was used. This con- 
tains hydrate as well as carbonate of magnesia, and is weakly alkaline. At" 
the first period, therefore (Table III.), this material delayed nitrification' 


* Die SUek-doffdm^jung der l^ndw., KuUurpflamgen, bv Dr. Paul Wagner, Berlin, 1892. 
t Bid. Dept. At^rx.'Tnnadai 9 (1910), No. 66, pp. 239, 240. 
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somewhat after the manner of hot lime, which is strongly alkaline. After 
.a longer period (Table IV.) apparently it had all become converted into the 
neutral carbonate, and it then exercised^ a fine effect somewhat resembling 
mild lime. Excess of magnesium carbonate may be harmful to crop plants, 
but apparently this effect will not be exercised through its influence on 
mitrification. 

Suf erf Jiosf hate has appreciably increased the nitrification of added 
ammonia as compared to the soil receiving no application (No. i), and on 
referring to the chemical analysis of the soil, it is seen to be very poor 
in phosphoric acid (.032 per cent.). The result is interesting as showing 
that phosphates may help to nourish the nitrifying organisms as well as 
the crop. Still the nitrate production is very far behind that of several 
other materials which have been considered. Where it is not required to 
nourish the organisms, superphosyjhate being acid will probably do harm. 
This particular subject has been investigated by Dr. Fraps in America.* 
Working with ten different soils, he found: that phosphatic aci^ decreased 
the nitrate supply from 100 to 70 on the average of five soils, and in- 
creased it from 100 to 196 on the average of the five others. 

Ferric Hydrate (No. 10) has been distinctly favorable to nitrification, 
although it was slow, and the effect was chiefly* noticeable at the later 
date. Some recent investigations at Rothainsted, by Ashby, indicate a 
similar beneficial effect of iron rust (ferric hydrate) on nitrification, t These 
experiments were conducted in water cultures, and it is interesting to con- 
firm the result here under soil conditions. Red and chocolate soils con- 
tain most ferric hydrate, and this may contribute to their fertility. 

Common Salt had a bad effect all round, and the larger application 
(I per cent.) was worse than the smaller (J per cent.). Crops fail on 
salt or alkali soils, and no doubt the effect is produced in part by the 
influence of this constituent in checking nitrification. 

Citric Acid (Nos. 13 and 14) hindered nitrification very seriously, and 
the heavier application had a bad effect on the nitrate production through- 
out. It is noticeable with these sour soils that the nitrate production in 
the controls was reduced In an exceptional degree. These controls received 
no ammoniacal manure. Looking to the bad effect of acidity, and com- 
paring it with the effect of mild lime, the advantage of liming sour land 
and neutralizing its acid becomes manifest. 

Starch and Sugar in the aerated bottles (Nos. 15 and 16) did not help 
nitrification at the first (Table III.), but they destroyed the nitrates already 
present — denitrification. This may happen at times after ploughing in 
green or fresh stable manure, especially on stiff wet soils. At the close of 
the experiments, the soilsj showed no trace of either starch or sugar by 
chemical tests. These had apparently rotted away, and the sugar would 
rot fastest. If that were so, then the sugar bottle woulcl soonest be able 
to re-start nitrification, and at the close indeed it contained considerably 
more than the other. 

The sugar bottle kept sealed (No. 17) never showed nitrates anywhere, 
and one may conclude that working and tillage to admit air will stimulate 
•nitrification. This will be particularly useful when green or stable 
manure has been applied soine time before. 

While conducting these experiments, an interesting point arose as to 
the probable effect of dry storage of soil upon the vigour of the nitrifying 
organisms contained in it. Four bottles were set up with a special soil, 

* Bui. Texas Afric. Exp. St. 159 (1908), pp. 15, 16. 
t Jour. Agric. Set., Vol. II. (1907-8), pp. 52 «t. seq. - 
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which had, been air-dried,, and stored at the laboratory for three months. 
Two of those bottles marked A were put away dry on 23rd February^ 
while other two marked B were wetted to 60 per cent, of the saturation 
capacity, and put away on the same day. After fifty days (f3th April), 
the contents of both x\* bottles were also wetted, and at the same time one 
of A and one of B received o.i gram ammonia nitrogen as sulphate. The 
bottles were again set aside, and after twenty-three days (6th May), the 
progress of nitrification was determined with the following results: — 

Table V. 


Test 


ConstitueHt Added, 


A Wetted 13tli xlprii 

B ,, 23rd Februray 


Xitmtc Nitrogen per 1,000,000 parts 1 
Dry Soil. 

Percentage 
of added 




Ammonia 

Control 

Ammonia 

Excess with 

Nitrified. 

Blanks. 

Bottles. 

Ammonia. 


33- 50 

90-75 

57 ' 25 

17- 17 

41 • 50 

307-50 . 

2()(r00 

1 

79-80 


The soil was a poor one, and there was little difference in the unmanured 
i>lanks. Where ammonia was given, nitrification, however, went on much 
more quickly on the soil previously kept wet, showing that continued 
existence in a dry soil impairs the vigour of the germs, but that under 
moister conditions, they recover. This question does not affect the influence 
of added substances, where the same soil is used throughout. What it 
shows is that after a long dry spell, nitrifying activity will not im- 
mediately revive with the rain because the organisms require some time 
to recover their normal vigour. 

Summary. 

1. Mild lime is an effective means of promoting nitrification, and its 
action begins at once. 

2. It is a safe dessing both as regards quantity and time of applica- 
tion. 

3. Caustic lime requires greater caution in its use. 

4. It should not be applied, too near the time of seeding. 

5. It should not be applied during the growth of any crop. 

6. It should be used in smaller quantities than mild lime. 

7- It wdli probably have a similar action to mild lime eventually. 

8. i\lagnesium carbonate in a limestone may or may not damage crops, 
but it appears to favour nitrification, 

9. Red and brown soils, other things being equal, favour nitrification, 
as they contain a slow- acting base in the form of iron rust. 

10. Gypsum is a slow form in “which to apply lime. 

11. Superphosphate may prove a useful aid to nitrification on some 
soils. 

12. Salt delays nitrification. 

13. Sour soils are very unfavorable to nitrification. 

14. Ploughing in of green or fresh stable manure may cause a tempo- 
rary shortage of nitrates, particularly on damp soil. 

^ 15. The nitrifying organisms are weakened by continued drought, and 
where the surface soil becomes unduly parched in a dry spell nitrification 
wilr begin slowly after rain comes. 
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ERUPTIVE DISEASE, OR “ EXANTHEMA " OF ORANGE 

TREES IX AUSTRALIA. 

By C. C. Brittlebank, Vegetable Pathologists Opue. 

From time to time specimens of diseased oranges, together \vith their 
leaves and. branches, have been forwarded to the office of the Vegetable 
Pathologist, with a request that a determination of the disease be made, 
and, if possible, _ a remedy suggested. When on a recent visit to^ the capital 
of a sister State, a request was made by several fruit-growers that 
T should visit a number of orange groves in which an unknown disease 
had appeared. As this was causing serious trouble to the growers, so much 
so that they intended to grub out their trees if relief could not be obtained. 
During this interview I was informed that they could not obtain any in- 
formation as to the cause or control of the disease. A visit was paid to 
the district and an examination of the diseased trees made. This, together 
with the knowledge gained from specimens forwarded to Melbourne, soon 
convinced me that the trouble was physiological, and not due to any special 
fungi. 

Description of the Disease. 

A most striking feature of this disease is the general healthy appear- 
ance of the trees, the leaves of which are of a beautiful dark-green, and 
frequently nearly twice the normal size. This apparent symptom of health 
is followed by a yellowing of the young tender shoots, from which the 
leaves fall. Soon after, or concurrent with the fall of the leaves, the .shoots 
turn reddish-brown, owing to the middle layers of the bark becoming en- 
gorged with a resin- like substance. Twigs affected as described die back 
for a length of from 6 to 12 inches. Numerous bushy twigs arise from 
the smaller branches, these however soon die away, giving the characteristic 
appearance to diseased trees. When a number of affected shoots are borne 
on a larger branch the bark of the latter is often blistered, split, and 
ruptured to such an extent that the injured portions become almost con- 
fluent. (Plate I., Fig. i.) From these injuries a hard rusty-coloured resin- 
like gum exudes ,; this granulates on the edges of the injuries and does not 
run or collect in tears, as in some other citrus diseases. (Plate I., Fig. ii.) 

An examination of the bark show^s that the actual ruptures doaiot extend 
into the cambium, or sap wood, but generally only affect the middle la\'er 
of the bark outwards. However, beneath the ruptures numerous minute 
gum pockets, are formed in the sapwood directly beneath the ruptures 
These appear as clear glass-like specks, if a shaving be. removed and held 
against the light. (Plate II., Fig. IV.) Sometimes even before the tree 
shows any sign of disease in leaf or shoot, it can be detected by the pale 
unhealthy colour of the fruit, which often falls before becoming mature. 
Oranges borne on affected branches are frequently stained by the reddish- 
brown exudatio^n which hardens the skin, causing them to split 01 crack. 
{Plate IT, Fig. IIIa.) In some instances the diseased fruit becomes quite 
hard, and in others it falls early. Even those which remain npen_ pre- 
maturely, and are of a pale- greenish -lemon yellow, and quite insipid to 
taste, as are also the green immature oranges. 

N.vture of Soil in A.ffected Areas. 

As nearly all soils are determined by the .nature of the underlying 
geological formation, and as the main mass is camposed almost entirely of 







ao J ULY, 1912.] Exanthema ^ ’ of Orange T rees in Australia 


III, Oranges showing (a) splitting, (b) woodiriess. 

IV, Transverse section of twig guin.pdckets at (c)^ normal tissue at (d) 
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siliceous sandstone, this is broken down and is then washed i:r(jm the higher 
levels and deposited on the lo\vei\ slopes at the loot of the hills. From 
the nature of its source and deposition it is, as would be expected, of a 
light porous nature. As this soil was being formed, more or less xugetable 
matter was brought down and mixed through it, but this would be, com- 
paratively speaking, quickly removed, more especially if the surface soil 
be kept free from plant growth. 

Several of the orange groves are on this type of soil, some of these were 
planled many years ago, and as a consequence they have withdrawn a large 
quantity of the available plant food within their reach. 

Even in the area of a single plantation the deficiencies of ])lant food in 
the soil vary to a considerable extent, affecting both the growth and yield 
of the trees. Generally speaking this is perhaps one of the most fertile 
sources of trouble as the weakened vitality and starved condition of the 
trees lay them open to attack from \mrious citrus diseases. So far as I 
could ascertain no manure, with the exception of bone-dust, had been used 
in the affected area. That this disease is more prevalent in those areas 
which are of a. dry porous nature and in wdrich there is a lack of organic 
matter is easily seen. Trees growing in a more retentive soil are in this 
case not affected with Exanthema,” although they may be, and often 
are, attacked by collar- rot and other diseases. All the evidence collected 
in the field points to the lack of organic -matter and an open porous sandy 
soil bei’ip- the chief factors in causing this trouble. 

Methods Suggested for the Control of the Disease. 

Such being the case methods must be adopted which will render the 
soil more retentive of moisture and at the same time supply food for the 
trees. Ploughing in green crops of oats, barley, rye, or wheat, which have 
been previously manured with superphosphates would he the easiest and 
best method to- adopt. Nitrogenous manures should be used sparingly, if 
at all, on the diseased areas, as they appear to have a deleterious elfect 
upon the trees. Discretion must be left to the growers as to the best method 
of cultivation and crop suited to the district. 

Care should also be taken that no bud wood be taken from trees which 
ha\u been affected, as they might possibly be more susceptible if placed 
under fa \’or able conditions for the development of the trouble. 

The conditions favouring the development of the disease are — r. Porous 
light deep, coarse or sandy soil, lacking o-rganic matter, and which quickly 
dries out after rain. 2. Continued drought followed by heavy rain. 3. 
Large amounts erf nitrogenous manures. 


THE OLIVE. 

Z. MaccUmuld, Horticulturist^ Dookie Agri cultural College. 

(Continued from page 217.) 

Pests. 

The Olive in the older ij^uropean countries is subject to the attack of 
a timber of enemies ; fortu^^^ however, it is endowed with a constitu- 
tion specially fitted for . the resistance of such attacks, otherwise it would 
not to-day be in its proud position in jtne forefront of economic trees. 
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Probably the worst pest in the countries referred to is the Olive Fly 
{Dacus olem). This insect attacks the matured and partially matured 
fruit. In some years it works enormous damage. The Olives in Aus- 
tralia appear, so far, to be free from its attack; yet it is possible, nay 
probable, that in the warmer districts one or the other of the fruit flies 
will take its place. Plantation owners and prospective growers must look 
with serious concern at the possibility of the introduction of this fly. For 
when once established under genial conditions, it is one of the most diffi- 
cult to suppress. 

A closely related species, The Queensland Fruit Fly {Dams 
{Tephriiis) Tryoni Frogg), is one of the most formidable pjests with which 
the fruitgrower in the Northern States has to contend. Any insect such 
as this little fly, that directs its attack towards the matured or nearly 
matured fruit, is usually most difficult to suppress. . Its presence is 
usually not suspected until it is so well established that it is difficult to 
cope with. Although the presence of the The Queensland Fruit Fly 
{Dacus {Tefhritis) Tryoni Frogg.) ^ The Mediterranean Fruit Fly 
{Halferofhora {Ceratitis) capiiata, Wied.), and The Guava Fruit Fly 
{Tefhritis psidii) may cause serious forebodings in the Northern States, 
they are not be feared so much in Victoria. Our climatic conditions do 
not appear to be entirely suited to their development- Doubtless many 
of the larve were imported into Victoria in oranges and bananas before 
the present system of inspection was instituted, but they do not appear 
to have survived and multiplied. Although the Mediterranean Fruit Fly 
has been found in several places in the Goulburn Valle\- during the last 
five or six years, it seems to have had a somewhat precarious existence 
and to have done comparatively little damage. It would seem that it is 
only in those years when the summer and autumn are especially dry that 
its attack is to be feared. As a rule, the zone of its activity does not 
reach so far south. The vigilance of growers should not, however, be 
relaxed on that account, as it is possible that it may in time become 
acclimatised. 

The three worst pests attacking the Olive in Australia at the 
presen'.t time are, The Curculio Beetle,'* The Olive Scale,'’ and 
‘‘ The Red Scale.” This being so, the prospective planter has not very 
serious cause for alarm. Providing he takes care in obtaining trees or 
cuttings that are free from any of these pests, he is not likely to have any 
trouble for years, unless he is adjoining an infected area. It may be 
mentioned here, that it is the writer’s intention to deal chiefly with those 
diseases that are at present infesting the Olive groves in Australia, on^y 
slight reference being made to those pests that have not, so far, gained a 
foothold here. These will be dealt with separately, as they represent 
different classes of pests and call for different methods of treatment. 

The Curculio Beetle {Otiorhynchus cribricollis ) ' — This pest is 
undoubtedly becoming one of the most serious of those attacking the Olive 
in this country. Of late years it has been doing a considerable amount of 
damage in the olive plantations, nurseries, and gardens of South Australia. 
The writer has not so far met with it in the olive groves of this State, 
although it is possible that it may be present in some places. It is to be 
hoped that every precaution will be used against its introduction, and if 
it gains admittance, towards its suppression, because it appears to be 
almost omnivorous, and when once established is most difficuU to sup- 
press. When one food is not present it appears to turn its attention 
with equal zest to another, attacking practically all kinds of fruit trees 
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to a greater or lesser degree as well as a number of garden plants. It 
is, however, probable that on the whole the trees that suffer most from 
its attack at the present time are Olives, Almonds, and Figs. 

Owing to its sh3mess and nocturnal habits this insect is particularly 
hard to cope with. In many places its ravages were observed long before 
the real cause of the trouble was discovered. Growers, being at a loss 
to understand the cause of the damage done to their trees, attributed the 
mischief, in some cases, to innocent, inoffensive insects that happened to 
be present at the time. The gnawed and ragged edges of the leaves, 
noticeable where it has attacked, are unfailing indications of the presence 
of a chewing or mandibulate pest. Nevertheless, its extreme shyness 
in hastily dropping to the ground, its precipitate efforts at concealment, 
and its cunning instinct in feigning death in the presence of danger, have 
often roblaed the grower of any suspicion that he may have had regarding 



FIG. 19. TERMINALS OF OLIVE SHOOTS ATTACKED BY ‘‘CURCULIO” BEETLE. 


its destructi\ e work, and lie has allowed it fo go unharmed. This power 
of simulating death, the natural colour of the adult insect, and its tend- 
ency to seek a h.ding place in the darkened interstices of the soil or among 
decaying vegetable matter similar in colour to itself, have often aided it 
ill escaping detection* 


The Curciilio Beetle belongs to the great family {curculionidce) or 
weevils, which comprises some of the worst pests with which the horticul- 
tiinst has to contend, such as the apple root borer {Lefiofs hofei) : the 
plum curculio {conofrachelus nenufhar), etc. With seed of various 
kinds, and trees and plants, both indigenous and exotic, the members of 
his f^ily have done incalculable damage, and are likely to continue 
ttieix destructive wmrk for some time to come owing to the many difficulties 
iR' the way of their suppression.’ ' 

_ The adult insect usually measures about 5-i6th of an inch in length, 
that IS from the tip of the snout to the posterior end of the wing cases. 
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and about an inch across the back ot dorsal surface of the wing cases. 
The beetles are of a reddish-black or brownish-black colour, varying to 
almost solid black in some of the older insects. They usually appear 
about November and continue their ravages through the summer months, 
disappearing again about March. 

As far as the writer can ascertain, it appears that little information 
is available regarding the life history of this particular pest under our 
conditions. In all probability its life history is similar in many respects 
to that of some other members of the same family with which we are more 
familiar. That is, the eggs are laid close to the surface in sheltered 
parts of the soil, chiefly around the base of those trees or plants that 
provide the food of the mature insect. The larvae hatch out and live 
on adjacent roots, pupating in early spring, after which the beetles soon 
make their appearance. In some cases the adult insects have been found 
hibernating in crevices around trees or other hiding places during winter. 

Owing to the meagreness of the information 
regarding the habits of this insect, there is not 
sufficient evidence to show whether the larvae live 
on the roots of the plants attacked by the beetle, 
or on decaying vegetable matter, or on the roots of 
weeds and grasses. This lack of definite know- 
ledge regarding the habits of this pest is a disad- 
vantage in undertaking any means of combating 
its destructive work. It appears to be fairly certain 
though, from the habits of the adult insects, that 
a portion of its life has been a subterranean one. - 
The nocturnal habits, the strong aversion to bright 20. the curculio 
daylight, and the instinct in seeking a hiding place beetle (magnified). 
in the soil, seem to point that way. 

This insect cannot fly. In consequence its distribution has been 
somewhat restricted. In some of the Olive groves where it is present its 
attack is confined to limited patches, but there is always a tendency to 
spread, even if slowly. 

In Fig. 19 is depicted a few terminals of twigs picked by the writer 
at random, in one of the largest South Australian plantations.^ They 
give a fair idea of the usual nature of this insect’s attack on olive trees. 
The beetles crawl up the trees when darkness arrives and, reaching the 
terminals of the branches, usually cling from the underside or edge of the 
leaves and eat into them from the margin, giving them a jagged, irregular 
appearance somewhat similar to that due to the attack of the leaf cutting 
bee. The attack depicted on the above plate is not a very bad one. In 
extreme cases all the green fleshy cellular tissue of the loaves is consumed 
and nothing but the stalk and ribs are left. The remnant of the leaves 
left in such cases on such trees as figs presents an appearance somewhat 
like those of melons that have been badly attacked by the black banded 
pumpkin beetle. 

Treatment : — This should be based on what we know of the habits 
of the insect and should be carried out in the most economical and effective 
way possible. It should be borne in mind that the beetles do their work 
at night, that they are chewing insects, that they cannot fly, and that 
they take shelter during the day under any cover adjacerit to their host. 
The fact that they are nocturnal feeders present some difficulties in the 
way of treatment. It seems like hitting in the dark trying to combat a 
pest that makes its attack at night. This disadvantage is, however, 
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counterbalanced by the inability of the insects to make their escape in 
flight and by their natural inclination to find a refuge during the day 
somewhere close to the trees. 

Since they are unable to fly they must And their way on foot to the 
trunk of the trees and climb up to get at their food supplies. The return 
journey is made before the next day. Hence the use of a bandage 
around the trunk of each tree is a means of diminishing the pest. Crino- 
line bands of plate tin in conjunction with bagging will be found useful 
in this respect. The tin bands are cut about 3 to 4 inches in width anil 
sufficiently long to go around the trees and provide for a little lap. In 
putting on such bands the uppermost edge is fitted as close as possible 
to the bark all around the trunk, thus pre\'enting any beetle from squeez- 
ing between it and the bark in going up. The lower edge is spread out 
at some distance from the main stem. If the bandages are jaut on cor- 
rectly and are of the right class of material, the beetles will fail to 
negotiate them during the night, and numbers will be found in the early 
morning underneath the bands. These should be collected and destroyed. 
Bandages of bagging may also be used lower down than the tin bands as 
a trap. Tanglefoot papers, strips of cloth or paper .smeared with a 
strong adhesive will often serve well, although it should be remembered 
that all forms of adhesive bandages should be carefully tended and 
frequently renewed as they are somewhat troiible.some to keep in a proper 
state of efficiency. 

■ Frequent cultivation clo.se to the trees will also kill out numbers of 
the pest, especially when in the larvse or pupa stages. Many of the 
adult insects wdl also be injured and dislodged in this way. 

' In conjunction with bandaging of the trunks and frequent cultivation, 
spraying with arsenical compounds should be carried out. This latter 
operation is probably the most effective and economic way of dealing with 
this class of pest, and I \vould reco-mmend the use of arsenate of lead for 
the purpose. This may be obtained in prepared form, there being quite 
a iiuniiber of good brands on the market. In every case, however, the 
spray should be applied at high pressure and through a fine no^zzle; care 
being taken to strike every part of the foliage. It is also' advantageous 
to use strong solutions. 

If the grower is making up his own materials they should be pre- 
pared in the following quantities : — 

12 ozs. acetate of dead, 5 ozs. arsenate of .soda, 50 gallons of water. 
Prepare in the following way; — Di.s.solve the 12 ozs. of acetate 
of lead in 2 quarts of water and the 5 ozs. of arsenate of 
soda in 3 pints of water in .separate vessels, wooden or 
earthenware, for preference. Then pour the separate 
solutions into 50 gallons of water. 

This formula may be increased in strength up to double quantities, 
i.t., 24 by 10 by 50 and used without fear of scorching the foliage. In 
cases where the pest is very bad it is advisable to use a strong solution. 

{jOo he continued.') 


One inch of rain over i acre equals 10 1 tons of water. Therefore, the 
weight of I point of rain to the acre is approximately i ton. 

At Rothamsted a soil growing barley lost 9 inches more water from the 
top 54 inches than a corresponding bare fallow. 
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GENERAL NOTES. 

EXPORT OF GRAPES FROM SPAIN— 

The official bulletin of the Algerian Government, in its issue of ist 
February last, gives the following information concerning the exportation 
of fresh grapes from Almeria (Spain) during 1911 : — 2,450,593 barrels 
in all were shipped, or 422,625 more than in 1910. 

The cjuality of the fruit was superior, but growers appear to have been 
unable to regulate supply and demand, so that excessive quantities were 
shipped to certain markets with the usual disastrous results. Prices were as 
follows 

In England . . . . Ss. to 10s. per barrel (40 lbs. nett). 

(Special lots up to 22s. per barrel.) 

In America . . . . $3 to $4 (12s. to I6s.) 

In Germany .. .. 9 -SOM to 10-50M. (9s. 6d. to 10s. Od.) 


The shipments were as follows 

United Kingdom — 

barrels. 

b ai'rels 

Liverpool 

537,716 


London * • . 

358,158 


Glasgow 

125,379 


Hull, Newcastle Bristol, Cardiff, and Manchester 

159,504 

1,180,757 

United States — 

New York 

808,717 


Philadelphia and Boston . 

11,837 

820,554 



irtfyticmy — 

Hamburg 

364,665 


Bremen 

23,288 


Other Ports 

61,329 

449,282 

Total 


2,450,593 


In addition to the above. 17,948 half-barrels were exported to different 
ports. 

Rice husks were experimented with as a sub.stitiite for granulated cork 
by some shippers, but the results were disastrous. 


CATTLE BREEDING AND DAIRY RECORDS— 

It is absolutely impossible for a cow, which is yielding large quantities 
of solid matter in her milk up to within five or six weeks of calving, to 
do full justice to the reproduction of her own species, and thus it is that 
so many bulls obtained from high-yielding cows are a failure at the stud. 
The practice on the Government Stud Farm has been to subordinate milk 
yields to the production of the species in a high order. In other words, 
once a cow has shown herself to be first-class there is no effort to continue 
to obtain from her a large quantity of milk and butter per year. Agricul- 
tural Gazette, New South Wales. 


Ripe seeds contain about 12, felled timber 40, grass 75, potatoes 75, and 
turnips 90 per cent, of water. There is 3 per cent, more WYater in turnips 
than in milk. 

Animals give out carbonic acid when they breathe, and plants form the 
greater part of their substance from this gas. It has been estimated that 
an acre of forest producing 2 tons c^f dry matter annually will consume 
the carbonic acid produced by 12 men. 
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A LAND OF SMALL HOLDINGS--- 

Japan is a country of which the agricultural system consists, chiefly of 
small holdings. As many as 55 per cent, of those who' make a living out 
of the soil cultivate less than 2 acres each, 30 per cent, less than 3 acres, 
and 15 per cent. 4 acres or more. Few of the small farmers own horses or 
other traction animals, and their implements are of a very primitive 
description, but as large quantities of manure are used, and the soil is 
cultivated to a good depth and frequently, the yield obtained is very 
abundant. Usually two or three crops are taken off in the course of twelve 
months. Rice is the principal crop, and occupies about two-fifths of the 
arable land of the country, although the mulberry and tea are also largely 
grown. Most of the farmers have some subsidiary occupation, such as 
breeding silkworms and weaving silk. They are a hardy, contented 
people, and do well except in times of severe drought, which in some seasons- 
causes great suffering . — Mark Lane Exfress. 


EFFECT OF DROUGHT ON THE QUALITY OF STRAW— 

In Europe cereal straw, especially oat straw, forms a considerable 
and useful part of the winter rations for cattle. Last year owing to a 
remarkably dry summer the straw in many districts took on a peculiar 
violet tinge, and farmers were anxious to know whether it could be fed 
to animals without danger. The matter was investigated by Professoi 
Menard, w^ho has communicated his views to the Journal Agriculture 
Pratique, He says that the discoloration of the stalks is due to growth 
having been suddenly checked by drought, and that the organic matter- 
formed in the foliage, instead of passing as usual into the heads to fill the- 
grain, has remained in some measure in the stalks. From this it appears 
that not only is the straw safe, but that it is of better quality than the 
straw of normal seasons. Analyses showed that the albuminoids, which 
normally formed about 3 per cent, of the straw, were nearly doubled 
(5.8 per cent.) by the dry weather. This finding arouses speculation as to 
the possible » value of Victorian straws compared to those o-f wetter 
countries where threshed straw forms a staple article of fodder. The 
matter is worthy of investigation, and has possibilities of application in a 
greater use of mixed rations and the sacrifice of a smaller part of the 
cereal area for hay purposes than is at present the fashion. 


EARLY ' FALLOW! MG— 

Speaking at the Annual Conference of the Northern Branches of the- 
Agricultural Bureau of South Australia, the Director of Agriculture (Pro- 
fessor Lowrie)^gave good advice, which is equally applicable to the drier 
districts of this State: — ‘'A subject round which there had been con- 
siderable controversy was the time of the year at which to begin working- 
the falTow. If year after year farmers would note the returns per acre 
from the land that they Tallowed in June, and compared the results 
with those from land which they fallowed in late August or September^ 
it would very nearly convince them that it would pay to procure an extra 
team in order to'gef the fallowing done in good time. It was also neces- 
sary for the benefit of the next year’s crop to get on to the fallow as e^ily 
as pcEsible, and so gather the moisture and get it 'down into the land.” 
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BEE MOTHS, 

By C, French^ Junior^ Acihig Government Entomologist, and 
R, BeuJme^ Bee Expert, 

Bee or Wax Moths are undoubtedly one of the worst pests beekeepers 
have to contend with in Victoria, There are two species, the ‘‘ Larger 
Bee Moth {Galleria niellofiella) and the Lesser Bee Moth {Achrceca 
grisella ) ; both species are frequently found in the same apiary ; and these 
pests are present in most parts of the world where bee-keeping is carrLd 
on. The larvae of both moths are great enemies to bees, and may become 
very destructive. They perforate the comb with burrows, thereby destroy- 
ing the cells, and often cover it with a network of silken threads. The 
destruction of the cells, and the impediments caused by the silken network, 
partly smother the larvm, and, as the adult bees are greatly hampered 
by the threads in feeding them, the larvse are liable to be starved. 

The Larger Bee Moth,” which measures about i inch in length, is of 
a dark brown colour, and the under wings are a light grey on tl^e margin, 
with a lighter colour towards the centre. When, young, the caterpillars are 
yellowish in colour, and when fully grown, are a dull greyish colour. 

The Lesser Bee Moth” is a uniform coloured drab-grey moth, with 
■a yellow head. The larvse are whitish^ with a brown head. They are 
usually found in Spring, on the floor of hives, amongst the waste wax, 
which consists chiefly of the caps of the honey cells, emptied by the bees 
during the Winter, The floor of the hive should, therefore, be scraped 
clean at the first examination of hives in Spring, and the debris removed 
and burnt. When quilts or mats are used over the frames the larvse and 
•cocoons of the lesser wax moths are often found between the top bars and 
the quilt. 

In Victoria there are least four broods in a season ; the first, appearing 
in early Spring from caterpillars that have passed the Winter in a semi- 
dormant condition, is not so destructive as the others appearing later, be- 
cause the larvge, being smaller, eat less than those of the larger sort, and 
also because they do not spin quite so profusely. Italian or Ligurian bees 
are not attacked to any extent. 

Prevention and Remedies. 

A good hive, filled with a strong colony of Italian bees, is the best 
preventative against these pests. Cleanliness is of the greatest importance, 
.and to obtain this use frame hives. All moths, cocoons, and Urvse should 
be destroyed when found. All hives should be made of timber sufficiently 
thick to prevent splitting or, warping, and the boxes should fit closely to 
the bottom board. If the timber is cracked it will enable the moths to 
enter, and deposit their eggs near the honeycomb. 

Empty, or partly filled, combs, removed from the hives at the end of 
the season, should be at once put beyond the reach of the wax moth. If 
left standing about, even for a few hours, the odour of the combs attracts 
the female moths, who deposit their eggs on the combs. The eggs hatch 
in the following Spring to the surprise of the beekeeper, who carefully 
secured his combs against moths, and probably only left them about for 
a little time. The cocoons are attacked by a small species of parasitic 
wasp which helps to keep them in check. 








10 


July, 1912.] 


Bee-keefing in Victoria. 


413 


It is assumed by many bee-keepers that wax moths do some good by 
destroying the combs of bees in trees or neglected hives which had suc- 
cumbed to foul brood. Experiments made by Dr. E. F. Phillips, of the 
United States of America Department of Agriculture have proved, how- 
ever, that the spores of foul brood still remain capable of producing disease 
after the combs have been totally destroyed by wax moths, and the only 
point in favour of these moths from the bee-keeper’s point of view is there' 
fore disproved. 

I’.XPLANATION OF PLATE. 


Pee Moths. 


“The Larger Bee Moth.’’ [Galleria mello7iella, Linn.) 
“The Lesser Bee Moth.” [Achraica grisella, Fab.) 


Fig. 

I. 

Fig. 

11. 

Fig. 

III. 

Fig. 

IV. 

Fig. 

V. 

Fig. 

VI. 

Fig. 

VII. 

Fig. 

VII.A. 

Fig. 

VIII. 

Fig. 

IX. 


Honeycomb showing appearance when attacked. Natural size. 
From Nature. 

Cocoons of Galleria mellonella. Natural size. From Nature 
Perfect Insect. Male. Magnified. From Nature. 

Perfect Insect. Female. Natural size. From Nature. 

Larvae of Galleria mellonella. Natural size. From Nature. 
Pupa of Galleria mellonella. Enlarged. From Nature. 

Perfect Insect of Achreeca grisella. Natural size. From Nature. 
Perfect Insect of Aclirceca grisella. Magnified. From Nature. 
Pupa of Galleria fnellonella. Natural size. From Nature. 
Cocoons of Galleria mellofiella. Natural size. From Nature. 


BEE-KEEPINa IN VIOTORIA. 

F . R. Betihne, Bee Expert. 

[Continued from page 356,) 

PART Vr.— WATER FOR BEES. 

Few beekeepers are aware what amount of Avater is required by a 
colony of bees during the summer months, and how important it is that a 
permanent supply should be available within a reasonably short distance 
of an apiary. As a general rule, bees are left to themselves to get their 
supply of water wherever they can. There is usually a natural water- 
course, dam, or waterhole somewhere in the neighbourhood, and if per- 
manent and within a few hundred yards of the apiary, such sources 
answer well enough. When, how'ever, .water is not permanently avail- 
able within a quarter of a mile, it is greatly to the advantage of the 
apiarist to provide an artificial supply as near the apiary as convenient. 
I do not think that the time occupied by the bees in carrying wrater over a 
longer distance need be seriously considered, but the greater liability of 
being caught by birds and insects, blown down during strong wdnds, or 
caught in rain-squalls during the longer journey is a serious matter. At 
the margins of dams and water-holes hundreds of bees are often 
destroyed within a few" minutes by cattle or horses stamping them into the 
mud or swamping them through the plunging of the animals into the 
W'ater. \¥here many bees are kept, and the water supply is limited, they 
become a nuisance to stock, and sometimes a source of ill-feeling betw^een 
neighbours in consequence. Bees are also very annoying about the 
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apiarist’s own home, round water-taps, tanks, and the drinking dishes of 
poultry, when the weather is hot, and any other supply of water rather far 
from the apiary. The writer was confronted with all the troubles enumer- 
ated when first establishing his apiary in its present location ; an automatic 
artificial supply close to the apiary has overcome these clifliculties, and 
has now been working continuously for fourteen years without a hitch. 

The water is obtained from the roof of the honey house and stored 
in two tanks of 1,000 gallons each. An iron water-pipe, laid underground 
(18 inches deep) so as to keep it cool in summer, conducts the water to the 
drinking troughs, which are at a distance of about 100 feet from the 
building, and the same distance from the nearest hives. This distance 
is necessary, otherwise the bees, ■ when flying to and from the water, 
interfere with work in the apiaiy, and also cause confusion at swarming 
time. There are two drinking troughs ; they are placed on a stand at a 
height of 3 feet from the ground, in order to prevent poultry going to 
them, and to keep drifting leaves and other material out as much as 
possible. Each trough measures 36 inches x 24 inches inside, with 2 
depth of 6 inches, and consists of a frame made of 6 x white Baltic 
flooring boards, with a bottom of 6 x | lining boards. It is lined with 
plain galvanized iron, No. 26 gauge, neatly fitted inside the wooden 
casing, to which it is secured at the top with fine tacks. It is better to 
have two or even three of such troughs instead of a large one of the same 
surface area as the two or three combined. If only one large trough is 
used the bees are too much concentrated, and a good deal of fighting 
.and stinging takes place occasionally. It is, therefore, better to have 
several troughs a little distance apart, and if they are placed on the same 
level and connected by means : of a piece of garden hose attached to a 
stud at the bottom of each, one stand pipe, with automatic tap, will supply 
them ail. On the top of each trough floats a raft, upon which the bees 
alight to drink, and it is so constructed that they cannot drown, and even 
dead bees cannot drop into the water and thus pollute it. The raft 

is made of slats of |-in. lining boards, 35! inches long, i5-i6th inch wide, 
.and I inch thick. The edges on the upper side are planed away at an 
angle of 45 degrees, so that when the slats are placed side by side they 
form V-shaped gutters, with an opening i-i6th inch wide at the bottom. 
Twenty-four of these slats are nailed on to three cross-pieces of ^-inch 
fiooring board 23I inches long and 2 inches wide, in such a way that 
the thin bottom edges of the slats are 1-15 inch apart. The raft is then 
fitted into the trough and dressed till a space of not more than | inch 
lemaihs all around between the raft and the lining of the trough. To 
keep the raft always at the proper level, that is, with the water not highei 
than about J inch between the slats, air-cushions are fastened under- 
neath the raft, one at each end. They are made of light zinc, such as 
the lining of piano or drapery cases. Fold a piece of this material, cut to 
the correct dimensions, over a piece of wood 35 inches x 5 inches x i inch, 
solder the joints, and, after withdrawing the board, also the end. It may 
be tested as to being air-tight by pressing it under water to see whether 
air-bubbles escape ; if so, there is a leak which has to be re-soldered. In 
.•soldering zinc, raw spirits of salt, diluted somewhat with water, should 
be used, not killed spirits (chloride of zinc); this rule also applies to 
galvanized iron. The solder-iron .should be clean, well faced with solder, 
^ndpnly just hot enough to melt the solder, but not the zinc; this is only 
pcssible if the solder is of good quality. If the air-cushions raise the 
raft too high at first the latter should be weighted down to the proper 
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level by means of small stones evenly distributed, and as the wood be- 
comes saturated with water they may be removed as required. The raft 
of the trough, which is under the stand-pipe, has an upright iron rod 
pivoted to it in the centre. This rod connects by means of a hinge- joint 
with a lever fastened to the head of the water tap, which is screwed into 
the stand-pipe, so that the cone of the tap is in a horizontal position, and, 
therefore, lowering the lever will open the tap, and raising close it. No 
dimensions for rod and lever can be given, as these depend upon the height 
of the tap above the raft, its distance from the centre of it, and the size 
and passageway of the tap itself. The measurements and the angle of 
bend in the tap lever can, however, be easily ascertained. The tap should 
be completely shut when the raft is within an inch of the top of the 
trough, but should begin to run as soon as the raft sinks and draws down 
the lever, when the water level is reduced by the bees drinking. 

*The accompanying illustration will give a general idea of the arrange- 
ment. The troughs shown are of the dimensions stated,, and give drinking 
accommodation for 150 colonies. When the season is very hot and dry, 
and the colonies strong, a third trough is added by means of a hose con- 
nexion, as stated before. The roof of the honey hoiise, wdth a ground 
measurement of 21 feet by 18, collects with a rainfall of 20 inches suffi- 
cient water for the bees and the ordinary requirement of extracting, &:c. 

There are many well- timbered areas in Northern Victoria, where bee- 
keeping could be carried on successfully, but which remain vacant owing 
to the absence of a water supply for the bees. Every beekeeper requires 
a dwelling and a building for the requirements of his business ; if these are- 
constructed in time to get a supply of water for the following season, and 
if the roof area is sufficient to give the required quantity with the rainfall 
of the locality selected, there is nothing to prevent some of the waterless,, 
but for beekeeping, otherwise excellent country, being utilized. 

To he continued. 


REARING OF CALVES. 

A. KjTe, Dairy Supervisor. 

In building up a good dairy herd, there are other things to be- 
considered besides the dam and sire. Provided there are cows and bulls 
with all the breeding and quality necessary for the foundation of a good 
dairy herd, great attention must be paid to the offspring if the herd of the 
future is to be improved. If a heifer when born was ready for 
milking, perhaps every attention would be shown; but, as she is not profit- 
able for about three years, she is oftentimes neglected, or even subjected 
to very bad treatment, it is always well to bear in mind that from 
poor, half -starved, pot-bellied creatures the dairy herds of the country can- 
not be raised successfully. 

Few dairy farmers have enough land to enable them to rear all the- 
calves dropped on a place, and the males are generally sold for veal, or 
killed and fed to pigs. Many heifers born should share the same fate, as- 
they will never make good dairy cows, and only take the milk from those 
which have all the milking qualities desirable. Each heifer calf should 
be examined as soon as possible after its birth, and it is a sign of future 
inferiority if the teats are small and huddled together. If, on the other 


* Illustration will appear in August issue of Journal. 
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hand, the teats are a nice length, good colour and shape, and well sepa- 
rated, it is indicative of milking capacity, and she may be depended on 
to come into the bail on calving with a nice-shaped udder and teats. 

The newly-born calf is usually straightway introduced to the poddy 
pen, and it is here, in most cases, that trouble arises. It should first be 
allowed to suck the mother dry. This not only provide.s the calf with a 
.laxative to clear the digestive organs, but eases the cow, often preventing- 
after troubles. 

Care and patience should be exercised in giving the calf its first drink 
from the bucket ; if taken quietly, it can nearly always be induced to drink 
without even giving it the finger. After allovving it to suck the mother 
dry, leave it in the pen for twenty-four hours, then, with a little patience, 
the calf can readily be made to drink, especially if the mouth is 
wetted with nrilk, or a little milk dropped from the fingers into the 
mouth. New milk should be fed to the calf for the first two weeks in 
small quantities at frequent intervals ; for the next twO' weeks, half new and 
half skim ; then skim, with the addition of some recognised food. The 



HERKES CALF-FEEDER, 


best calves the writer ever saw were fed according to this plan, and after- 
wards on skim-milk and boiled linseed. The linseed was boiled in a kero- 
sene tin, and when cool it thickened to a jelly. A cupful of the jelly was 
added to the skim-milk for each calf. These calves were pictures of 
health, and the cost of feeding was very small j there were no signs of 
scouring, and their coats were sleek and glossy. 

One of the most important things in the rearing of calves is to keep 
them going, and not allow them to get a check, for every time the calf is 
thrown back, through scours or other causes, it is a drag on the system, 
which is hard to make up ere they are introduced into the milking yard ; 
therefore, every attention should be given to the avoidance of scours and 
the like set-backs. .. 

A calf, that is bred for the dairy herd, is by-and-by going to have a 
big strain on the system, and that system should be well nourished from 
the very’ first, so that all the organs of the body may grow and develop. 

In serving the feed out, it should be seen that each calf gets its proper 
allowance, for, if all are allowed to rush the feed together, the strongest 
calves get the most; then, again, some calves stand sucking another^ 
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ear instead of drinking, and in the end are left without a drink at all. 
Each calf, then, should get its proper allowance, which should always be 
out of clean, sweet vessels. The best methccl of feeding is to construct 
a set of small bails, and arrange by means of rubber teat attached to 
stout piping, a system whereby the calf has to suck up its milk, this 
insures more certain digestion, and the accompanying illustration shows 
the Herkes ’’ calf -feeder in operation. Tailing this, a tin should be 
provided for each calf (kerosene tins, cut in half, make good buckets for 
this purpose). The attendant can then see that each gets its proper allow- 
ance, and there will be iiO' ear-sucking ; if ear-sucking is resorted to after 
they are allowed out of the bails, the ears may be smeared with a solution 
of aloes. 

Good, warm sheds, with clean straw bedding, should be provided at 
night. Even if straw has to be purchased clean, it will pay, as there is a 
return for the money in manure, in the value put on the calves, in the 
prevention of the onset of scour and other filth-induced ailments. 

The straw should be thrown into' the pens about three times a week, 
and the whole cleaned out once a week, and stacked for manure. 

When a calf, properly reared, comes into the bail, it comes in robust 
fully grown, and ready to' stand the years of milking that are before 
it ; therefore, all the time that is devoted to calves is time well spent, and 
a herd of long-milking, strong, and healthy cows may be established. A 
half-nourished calf will grow into a weedy cow, and in turn bear a weedy 
calf, hence the great necessity of plenty of attention and proper feeding 
during the growing period. 


THE INFLUENCE OF RADIO-ACTIVE MINERAL ON THE 
OERMINATION AND ON THE GROWTH OF WHEAT. 


By Alfred ]. Ezvart, Fh.D., D,Sc., drc. (Professor of Botany and Plant 
Physiology in the Melbourne Vnivcrsity), 


A long .series of experiments carried out by Victor Nightingall, Govern- 
ment Research Scholar in the Botanical Laboratory of the Melbourne Uni- 
versity, have shown that, under suitable conditions, a distinct accelerating 
action is exercised upon the germination of w'heat and other cereals when 
exposed to the rays emanating from a sfrongly radio'-active mineral.^ 
The details of these experiments are not yet ready for publication, but the 
accelerating action was, in some cases, so pronounced that it was considered 
worth while to proceed without delay to field trials. The results of plot 
experiments on a small scale are published in the Journal for 19 ii, page 
155. Though somewhat indecisive, they indicated that there was a possi- 
bility that field trials might give a beneficial result. It must, however, be 
lemembered that the results obtained in the laboratory were, for the most 
part, obtained by the use of quantities of radio-active mineral, which it 
ivoiild be impossible to apply on the same relative scale in a field trial. 
In addition, it does not always follow that a substance which accelerates 
germination will necessarily benefit the plant during its whole development, 
or even give it any permanent advantage. Furthermore, -if the presence 

* The mineral ill question came from the Olarv Hill mine. South Australia, and it contained 0'218 per 
cent, of phosphoric acid (P 2 O,,), 0'740 of potadi'CKoO), 0'400 of calcium (CaO), and 2*14 per cent, of 
magnesia (MgO). , . 
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of radio-active mineral in the soil injuriously affected the development of 
useful soil bacteria, it might, on the whole, injure the final harvest, 
although it favoured the early stages of germination. 

In order that these questions might be answered by a trial in the field, 
the Council of Agricultural Education consented to the estaBlishinent of 
test plots at Longerenong, and the Lirector of Agriculture to a series of 
.similar plots being used for the tests at Rutherglen. I have to thank Mr. 
Sinclair, the late Principal of the Longerenong Agricultural College, and 
Mr. Adcock, Principal of the Viticultural College, Rutherglen, for the 
interest they have taken in these experimental plots. 

The Influence of Radio-Active Mineral on the Development 

OF Bacteria. 

The first point to be determined was the amount of radio-active mineral 
required to influence the development of soil and other bacteria, or if any 
action at all was exercised. To determine this, a series of flasks each con- 
taining ICO c.c. of nutrient boullion were each infected with i c.c. of a 
watery extract from garden soil, and kept at a temperature of approxi- 
mately 15 degrees centigrade. At the end of fourteen days of a c.c. 
was withdrawn from each, and added to 50 c.c. of sterilized water. The 
same quantity of this mixture was then transferred to a gelatine plate 
culture, and from the number of organisms developed upon the plate, the 
number per c.c. of the culture fluid was estimated. The results were as 
follow : — 


- 

Quantity of 
Badio- Active 
Mineral. 

In Five Days. 

In Fourteen Days. 

Number of 
Organisms 
per c.c. of 
Culture 
Fluid. 

A. 

50 grams 

Bacteria abundant . . 

Liquid very nearly clear . . 

115,000 

B. 

10 grams 


Liquid nearly clear 

375,000 

€. 

1 gram 

Bacteria very abun- 

Fairly clear 

1,610,000 



dant 



D. 

0 'i gram 

»» ») 

1 f 

11,200,000 

E. : 

0 *05 grams . . 

,, ,, 

( About equally turbid 1 

17,250,000 

F. 

0 *005 grams . . 


1 1 

18,500,000 

0 . 

10 grams for one 



12,600,000 


day and then 





the liquid 





poured off 


1 

i 


These results show that bacteria are able to develop even in the presence 
of large quantities of radio-active mineral, but that, nevertheless, a distinct 
retarding action is exercised which becomes more pronounced with longer 
exposures. 

Liquefying organisms were relatively more abundant in A, B, and C, in 
the order given than in the other cultures. Possibly organisms of the 
bacillus subtilis type may be more resistant to the rays of radio-active 
mineral than are other bacteria. 

That the retarding influence was really due to the rays of the mineral 
and not to any poisonous substance dissolved from it is shown by experi- 
ment G. . 

The flasks were then sealed, and opened after two months. The liquid 
contents were distilled, and the distillate tested for formaldehyde. Faint 
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traces were detected in A and B, there were doubtful traces of fo-rmaldeliyde 
in the distillate from C and G, and none at all in those from E, E, and F. 
Apparently, however, in the presence of bacteria, carbon dioxide and water, 
the rays from a radioactive mineral present in sufficient quantity are able 
to cause a formation of small amounts of formaldehyde. The cultures 
were in darkness during the whole of the time, so that the action could not 
be due to the influence of ordinary light energy. 

Whether the retarding action is a direct one, or is due to the formation 
of traces of formaldehyde is not quite certain, but the amount produced of 
the latter seems to be altogether too small to wholly explain the retarding 
action. In any case, however, a strong retarding action is exercised, but 
only if a relatively large amount of the mineral is used, and it remained to 
be determined whether^ any pronounced action was exercised in the field with 
dressings of radio-active mineral applied in the quantities customary for 
other mmeral manures. Accordingly, samples of the soil were collected 
from the held plots, three months after sowing, and the numbers of the 
bacteria present determined. From each of the quarter-acre plots forty 
samples of soil were taken, and thoroughly mixed together. Five grams 
of tire mixture were then shaken up with 40 c.c, of sterilized water, allowed 
to settle for five minutes, and then of a c.c. of the water inoculated 
on to gelatine plates. The number of organisms developing on the plates 
at 20 degrees centigrade was counted, and hence the number of the organ- 
isms present in a c.c. of the soil was calculated. These tests were carried 
out by Dr. Bull in the Bacteriological Laboratory at the Melbourne 
University. The following are the results: — 

Number of 

Plots. Orgimisnis, Remarks, 

one c.c. of Soil. 


Longeeenono Blots. 

Small plot, 9 square yards — 

i\. lb. radio-actiVe mineral 17,250,000 Many liquefying organisms 

per square foot’'* 

Oue-tlurd acre plots — - 

B. No manure . . .. 750,000 Fewer liquefying than non- liquefy* 

ing organisms 

0. 1 cwt. radio-active mineral 900,000 Numerous hquefying organisms 

per acref 

I). 5() lbs. supcrphospliate per 1,800,000 Bacillus coli-commiinis present,, 

acref very numerous liquefying or- 

ganisms 


Butherglen Plots. 


Small plot, 9 square yards — 

A. \ lb. of radio-active mineral 

450,000 

Liquefying and non-liquefying 

per &'C[uare yard* 


organisms and ten moulds 

Quarter- acre plo ts — 

B. 59 lbs. superphosphate and 

1,125,000 

Less hquefying organisms than 

56 lbs. radio-active mmeral 
per acref 

, Q. 1 cwt. radio-active mineral 

1,800,000 

on D. 

More liquefying organisms than 

per acref 

B. 59 lbs. superphosphate per 
acref 

1,800,000 

on B. 


Applied as top dressing. 


t Drilled in with the seed. 
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In the case of the two plots A, owing to the smallness od: them, only 
a few samples could be taken. A subsequent microscopic examination from 
the Longerenong plot A shov.ed the presence of an unusual amount of 
decaying vegetable matter, which is probably the explanation of the im- 
usuaily high number of organisms. The Longerenong samples were also 
tested on agar at body temperature. The .sample A then appeared to con- 
tain fewer organisms^ than B, C, and D, and they consisted mainly of 
Bacillus subtilis, which is commonly associated with rotting hay or straw. 
Assuming this to be the correct explanation, the other figures would show 
that an enormously heavy dressing such as lb. per foot does reduce the 
number of soil organisms, but to nothing like the extent that might be 
expected, while ordinary dressings do not appear to produce an\' distinct 
action that can be separated from the normal range of fluctuation. 

The Rutherglen samples contained more mould spores than those from 
Longerenong, possibly owing to their proximity to an orchard and vine}-ard 
with deciduous trees. 

Field Test with Radio-Active Mineral as a Manure. 

T.ongerenong Plots. 

Four drill width strips were used for this experiment, each with a total 
area of approximately of an acre. The wheat used was ^^Yandilla 
King.^’ and the manure and wheat were drilled, in together. Plot i received 
I cwt. of superphosphate per acre ; plot 2 received | cw^t. of superphos- 
phate and I cwt. of finally divided radio-active mineral per acre; plot .3 
received i cwt. of radio-active mineral per acre, and plot 4 was unmanured. 

No distinct sign was shown of any acceleration of germination by the 
radio-active mineral at any of the early stages of growth. A month after 
planting the plots i and 2 appeared to be about equal. They were much 
ahead of plots 3 and 4, were a darker green, and had generally a more 
healthy appearance. Two months after planting, the same differences 
tvere noticeable. Plots i and 2 were about equal, and far ahead of plots 
3 and 4, which were about equally backward, and a lighter green than plots 
I and 2, Apparently, therefore, in quantities capable of practical applica- 
tion, the radio-active mineral does not appreciably affect the earb- stages 
of germination of wheat. Unfortunately, the season was a bad one for 
wild oats, and these developed to such an extent on the plots as to spoil 
them for harvesting. As far as could be judged, however, the plots r 
and 2 remained ahead right up to harvesting, and tliese two plots with 
equal amounts of superphosphate, and one with and one without radio- 
active mineral were about equal. 

Rutherglen Plots. 

A similar series of four plots was used in this case, each 4 yards 2 feet 
broad (two drill-widths), and appr< ximately of an acre in area. Plot 
I received 59 lbs. of superphosphat* per acre; plot 2 received 59 lbs. of 
superphosphate, and 59 lbs. of radio-active mineral per acre ; plot 3 re- 
ceived I cwt. of radio-active mineral per acre ; plot 4 \vas unmanured. In 
addition, one small square plot received J lb. of radio-active mineral per 
square foot as a top dres.siug. On the large plots the mineral and manure 
ivere drilled in with the seed, using the single drill which deposits manure and 
seed togetiier. In this case, ^‘Federation Wheat” was used, and was planted 
on 5th May, 19 ii. Six weeks afterwards, plots i and 2 were much ahead 
of plots 3 and 4, were greener, stooled better, and were slightlv taller. 
The small plot was best of all, but iveeds were thriving better on it than on 
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the other plots. Just before harvestings it could be seen that on the small, 
very heavily dressed plot, the wheat averaged 4 to 6 inches more in height 
than on the large plots, the straw was paler and stouter than is usual for 
Federation Wheat, but on all the large plots the straw was normal in 
colour except in the case of a few odd plants. The harvesting results from 
the large plots are given beneath : — 


Plot. 

Manure. 

Wheat. 

Straw. 

1 

59 lbs. superplio.sphate per acre 

257 lbs. 

495 lbs. 

2 

59 lbs. superphosphate and 59 lbs. radio-active mineral 




per acre 

234 „ 

330 „ 

3 

1 cwt. radio-active mineral per acre 

76 

165 „ 

4 

Unmanured 

121 „ 

330 „ 


There is no evidence here to indicate any beneficial action of the radio- 
active mineral upon the growth and germination of wheat, when quanti- 
ties whxh could be used in agricultural pi ictice are employed. Any stimu- 
lating action which it might exercise when first applied, seems, if anything, 
to be converted into an injurious action when in prolonged contact. There 
is nothing, therefore, in these results to show that radio-active mineral is of 
the least benefit to wheat when applied in the same manner as manure, and 
the hopes that had been raised by the stimulating action of large quantities 
upon the early stages of germination, that this substance might be of use in 
the field, have failed to be established by experiment as regards wheat, at 
least. Whether results of value may be obtained with other plants is, of 
course, another question, but the radio-active mineral does not appear to 
have any direct value for the growth of \vheat. 


“MBTALLICA GAPE.” 

The following is an extract from the Preliminary Report of the Com- 
mittee appointed By the Department of Agriculture of the South African 
Union to inquire into the suitability of the American stocks thus far used 
to reconstitute the vineyards in the Cape Province. This report appeared 
in the South African Agriadtural Journal of r2th April last. 

Though Metallica Cape ” has not been very extensively used in 
Victoria, many growers are well satisfied with it— perhaps after too short 
a trial. 

Su('h an authoritative expression of 0])inion from South Africa — the 
only viticultural country where this stock is well known“-shoiild serve as 
a warning to our growers, 

“ Metallica rupestris, also called Constantia metallica, is a stock that cannot stand 
much moisture in the soil, and that suffers easily from drought. It, therefore, does 
well in fairly deep, loose, cool soils that have never too much and never too little 
moisture. As such soils are rather rare to find, the result is that many thousands 
of vines grafted on this stock are suffering visibly and gradually dying. Thus in 
the reddish Karroo soils in the Robertson and Worcester districts, in clay soils near 
Darling, Tulbagh, and at Bosjesmansvlei, near Botha’s Halt in the Breede River 
Valley, grafted vines on Metallica are worthless. In many instances the roots are 
infesteih with phylloxera, and the vines are dying off in p^atches. In a fairly deep, 
coarse, sandy soil in Dal Josaphat (Paarl district) these vines have done so badiv 
that they will be taken out this year. 

In most of the Goudini and similar soils, Metallica can be safely used; but in 
most soils it is p bad stock, and hence grafting on Metallica ought not to be con- 
tinued in future.” 



SUPPLEMENTARY LIST OP FERTILIZERS REGLSTERED AT THE OEFICE OP TTIE SECRETARY FOR AGRICULTURiS 

UNDER THE ARTtPIGIAL MANURES ACTS. 



S. S. CAMERON, 

Office of tiie Secretary for Agriculture, Acting Secretary for Agriculture. 

M^elbpurne, 7 th May, 1913, 
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It has been found that barley., maize, and pea meal are more nourishing 
for pigs when given dry than when cooked. The albuminoids in foods 
are rendered less digestible by cooking. 
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PROPAGATIOIf OF FRUIT TREES. 

{Coutinued from page 349.) 

B) C, F. Cole, Orchard Supervisor 

Diseases {continued). 

Black Peacll Aphls,|i/^SR6* Gemsi (Fabr.) 

Breen Peach Aphis, Myzus sp. 

The black and green peach aphis are two of the worst insect pests 
the propagator of the peach and other stone fruits has to contend with. 
Insects belonging to the family Aphididoe multiply very rapidly by deposit- 
ing living young ; under certain conditions they propagate by means of 
eggs. If immecliate action is not taken to check their spread when first 
noticed, they will give trouble, causing serious damage to the seedlings, 
budded stocks, and growing buds. Like most aphides, these two species 
(black and green) usually attack the under parts of the twigs and shoots 
first, finally covering all parts as they multiply. The earliest to make its 
appearance is the bUick species, which arrives in the 
autumn or early winter, during mild weather. The period 
of attack, if unchecked, extends into the spring, or early 
summer. These in.sects disappear after the first few hot 
days. The writer made careful observations during 
November, 1908, on the habits of the black aphi.s. The 
females of the last spring brood become oviporoii.?. 
depositing small o\'al glossy-black eggs behind the luids. 
in cracks and crevices upon the trees, and upon the roots. 

The eggs remaining luihatched during the hot sunimer 
months were hatched in the autumn or early winter. 

With the green species, the period of attack is much later 
than the black. The first appearance is visually in the eggs of black 
early spring when the trees are vegetative, and the young peach aphis. 
tender shoots and foliage are preferred to the matured + 

twigs. There is verv little doubt that the life hi.storv of the green species 
is similar to that of the Idack species, /.e., the last hroocl of females deposit 
eggs. So far the writer has failed to find any trace of the green aphis 
eggs, and has not met any person who has. Several indications warn of 
a coming attack. With the black species, if the winged insects are to lie 
seen in late aiitimin upon the underside of the foliage, and while the trees 
are shedding their leaves, it is a sure .sign of coming trouble. lu the winter, 
when trees are badly attacked, they have the appearance of being covered 
lightly with .soot. Another sure sign is ants and flies upon the trees in 
Cjuest of a swe €4 liejuor which distils from the aphis. It is owing laigeL 
to this liquid, wdiich covers the bodv of the aphis, that a wash has to be 

applied wfith force in order to de.stroy the pest. 

Young and growdng shoots curl when attacked by either species (black 
or ereen). If the leaves become crinkled arid curled near the terminal end 
the^ presence of green aphis will he detected upon a close exanfination. 
Owing to the leaves curling and protecting the insects, the green species 
is hard to combat ; such foliage conditions make it hard to apply a ;w ash 
that will come in direct contact with the insects, wdfich is nece.ssary if the 
operation is to he siicressful. 

7431. 
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Treatment, — If the young trees are attacked in the autumnj early 
winter, or previous to being lifted, in the winter, spray them thoroughly 
with one of the following preparations : — i lb. of soft soaj) 1 soiled in 10 
gallons of tobacco water, applied warm, if possible; or i 11 ). of Lowes 
soaparine boiled in 15 gallons of tobacco water ; or kerosene emulsioiu— 
using I part emulsion to 10 of water. Directions for the preparation of 
spray fluids are given below. 

If the budded stocks are attacked during the autumiv, spray as advised 
for young trees; but if attacked after the foliage is off. reduce back to 
the inserted bud, gather up the tops, and burn at once. The butts of the 
reduced stocks carrying the inserted buds should be treated, if necessary ; 
examine well rouiuf the inserted buds to see that no aphides are concealed 
in or about the old incision mark that was made in budding. If the 
presence of aphis is detected, treat by spraying or hand soaping. When 
spraying, drive the fluid well into the insects, using high pressure, and 
follow up the first application with a second the same day, or not later 
than the day following. If the seedlings, growing buds, or shoots, are 
attacked in the spring, they may be treated by a method called hand soap- 
ing. To do this, dissolve" soft soap at the rate of i lb. to 4 gallons of 
water by boiling, and place sufficient of the liquid in a kerosene tin or 
ordinary bucket. Make a swish by tying several fruit-tree cuttings to- 
gether. Thrash the liquid up smartly until a good foam is obtained. 
Apply by taking enough of the foam in both hands, and work it well in 
amongst the foliage, and along the stems with the fingers to the affected 
parts. This method is very effective, thorough, and economic. If found 
practicable, almonds, nectarines, or peaches, should; not be grown twice 
upon the same soil in succession, seed fruits should follow stone, and vice 
versa. Those kinds of fruits subject to root attack, if succeeding a similar 
crop, are more prone to attack than those planted and grown upon virgin 
soil, e.specially if the first crop were attacked. The only feasible explana- 
tion to this is that the insects exist upon those parts of the roots left be- 
hind in the soil when removing the young trees. The following will bear 
out this statement During the month of July, 1911, a prepared bed was 
planted with selected almond nuts. During early November, and wheri 
the seedlings had attained an average height of 6 inches, numbers of them 
started to die back from the tips, the foliage becoming yellow in coloui 
and drooping. There being no signs of insect or fungoid disease above 
ground, and indications pointing to root trouble, "sevefnl of the seedlings 
were carefully removed ; and, upon examination, the roots were found to he 
badly attacked by the black peach aphis. The crop previous to the seedling 
almonds were peaches. Soil that is going to be replanted with stone fruit 
should lie allowed to remain in fallow through the summer, should receive 
a good dressing of lime, and be kept stirred in the autumn. Lise a suit- 
able chemical fertilizer when planting. Before planting peach or other 
stocks liable to attack from aphis, it is advisable to dip them wholly into 
a decoction of strong tobacco water, or tobacco and soft soap mixture. 

Orange .Aphis^ {SiphoHOpkorcrl 5 ^.).-— This pest usually makes its ap 
pearance in early autumn, but it is not unusual to find trees attacked dur- 
ing the summer months particularly if the \veather be cool and unseason 
able. Standard or established citrus ti*ees in an orchard should not receive 
any great hurt from an attack by these aphides, as thev are so easily con 
trolled; one application, if thoroughly applied, generally is sufficient to 
arrest their spread. With growing buds or young and tender autumn 
growths upon citrus trees in the nursery, this aphis can do severe damage. 
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irc-v^Z/i’ A'pkis or American BUght—Schisoneura lanigera {Hausnian). 
—This aphis is one of the greatest pests the apple-grower has to contend 
with. If detected in the nursery, no' time should be lost in dealing with 
it. The presence of woolly aphis is easily detected by the white woolly 
matter produced b}' the insects, such matter forming a protective coA'ering^ 
beneath which the aphides cluster and. carry on their work. When com- 
mencing operations, they usually choose the under or sheltered side of the 
branches or twigs close to or around the buds, gradually extending along 
the whole branch or twig. By forcing a beak or sucker inta the bark, they 
are enabled to live upon the plant sap. The irritation produced by th's 
piercing operation causes swellings or excrescences to form, eventually 
spoiling the tree. Fig. (71) shows the result of a neglected attack., Under 
aii'l upper \-iew of growths. 

Jreaiment .- — In a well-conducted nursery this pest should give little 
or no trouble- If its presence should be detected during the vegetative 
period of the young trees, first paint the parts attacked with a brush 
dipped into kerosene emulsion, and then spray thoroughly, using the emiil- 
sifjn T part to 10 of water. Place the nozzle of the sprayer clc).se up to 
the disease, ^ driving the emulsion on with force so as to break down the 
woolly barrier, and get the emulsion well into the insects ; follow up the 
first application by another the same day. If any trees should be badly 
attacked, cut Jhem out, and burn and spray those iri the immediate vicinity. 
If attackeil in late autumn, or during the winter, use red oil or crude 
petroleum oil emulsion instead — strength, red. oil, i in 25 ; crude petroleum, 
I. in 20. This pest should be practically unknown in a nursery during 
the winter, and no trees should leave the nursery affected bv it. iVnv 


grower cr propagator who fails to treat it during the summer, or when 
the trees are vegetating, has very little chance of keeping it in check. 
I pen rare occasions, the woolly aphis has been found attacking the peai 
Bryobia Mite {Red Spider). — Usually, the propagator of fruit trees 
gnes this insect but litle thought, owdng, no doubt, tO’ the fact that it 
^uses little or no check to growth, and to all appearance does no harm. 
1 leretore why worry? But the orchardist has a different tale to tell. 
Ihe iife history of this spider is simple. Small round red eggs are de< 
posited ^ in thousands around ^ the collars of the branches, buds, 
and 111 cracks and crevices of the trees during the late 
spring and ^ summer months. These hatch in early spring, the 
hatching beling largely influenced by the weather and 'the sap flow, 
ihe eggs deposited upon trees that vegetate early hatch sooner than those 
iipun ihe later \mrieties. On emerging from the eggs, small reddish - 
coloured mites swarm upon the young and tender foliage, and the ex> 
panding blocms. They suck up the natural juices, thus causing the foliage 
to become sickly, yellowish in colour, and the edges of the leaves to dry 
and curl Instead of the trees producing strong, bold blooms, the organs 
^ weakened, and the setting of the fruit is interfered 

urn. When badly attacked in the spring or early summer, the foliage 
‘ S a scorched look. If trees in the nunserv rows are attacked, and no 
to eradicate Uis pest, it simply 'means that the onus of fight- 
mg will eventually fall on the grower. ^ 

attack is when the insects are hatched and 
b" T* soap and tobacco water, or tobacco water by 

eH einulsion-the latter i in 15 of water. Drive the spray 

TT V up the application at weekly intervals if 

ncLessdn. i-or a winter application use red oil or crude petroleum oil 
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c^mulsion ; strength, red oil. i in 30, crude petroleum, i in 25. applying the 
final application just before the leads start growth in early spring. 

The following directions will enafde growers to prepare the insect 
washes Avhich have been recommended : — 

I^ed Oil and Crude Petroleum: Oil Emulsion. — Slice and boil i lb. of 

Lotus soap in i gallon of water until dissoh'ed, remove from firej add i 

gallon of oil, stir, and replace on the fire until it comes to- the boil. Re- 
move from fire again, and work ii]:» thoroughly with a hand syringe or force 
pump until thoroughly emulsified, and no signs of loose oil appear on 
the surface. To test whether the emulsion is properly made, take a small 
quantity of the emulsicn and add to it five times the quantity of cold 
water ; if properly emulsifieii the efiect will be similar to pouring milk into 
tea, if otherwise, the oil will .separate and float on the surface. Soft or 
any other hard soap may be used in making an emulsion. Lotus soap is 
cheap, and contains a lot of soda, which assists emulsifying. A properly 
made and diluted emuhsion mav be ke])t some time before using, but it is 
always better to apply when freshlv diluted. When diluting, take i part 

of the emulsion and add the required quantity of cold water, c.g., i pint 

emuls'on to 20 pints of water. 

Kerosene Emulsion. — This is made in thie same manner as red oil or 
crude petroleum oil emulsion, except that it is not replaced on the fire after 
the oil is added. If diluting wfith cold water, agitate w'ell with a syringe 
or force pump while gradually adding the first of the water. If the 
standard or undiluted oil emulsion is allowed to get cold, boil and work 
it up again before diluting. 

Resin Wash (No. i). — Pulverised resin 2 lbs., washing soda 2 lbs., soft 
soap I lb. Boil i or 2 gallons of water and add the soda ; when dissolved 
add gradually the resin, stirring and looiling until dissolved. Add soft 
soap when dissolved ; make up to 10 gallons. 

Resin Wash (No. 2). — Pulveri.sed resin 16 lbs., caustic soda 8 lbs., fish 
oil 3 pints (raw linseed oil may* be used as a substitute). Boil the caustic 
soda in 10 gallons of water, then add graduallv the resin, stirring and 
l:>oiling until dissolved. Add the oil, and keep boiling for another ten 
minutes ; then make up to 100 gallons. Warm water is only to be used. 
After using resin wash, all ves.sels used in mixing, including the spray 
pump and nozzle, should be thoroughly washed out with boiling water, 
otherwise the resin will clog the nozzle, &:c., when dry. 

Soft Soap and Tobacco. — Boil 1 lb. of soft .soap in i gallon of tobacco 
water ; when dis.solved make up to 10 gallons with tobaccO' water ; soak 
tobacco in cold water and let it infuse; use at the strength of strong tea, 
and strain before adding to soap water. 

Arsenate of Lead. — Dissolve ii ozs. acetate of lead in half a gallon 
of water. In another ves.sel dissolve 4 ozs. arsenate of soda in half a 
gallon of water. Pour the soda solution into the lead solution, stir, and 
add from 40 to 50 gallons of water. Hot water dissolves these chemicals 
more rapidly and completely than cold tvater. Wooden pails should be 
used. This wash has a distinct advantage over all other arsenical prepara- 
tions. It is practically harmless to foliage, remains longer in su.spension, 
and is more adhesive. The process of manufacture is simple enough, but 
as there is often a difliculty in getting chemicals of proper purity, it is 
possible, that the grower mav prefer .some of the leading brands of arsenate 
of lead now on the market in paste form. 


To he continued. 
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REPORT OY FIRST EClCrLAYrnG COMPETITION AT 
BURNLEY, 191M2. 

By H. 14 Hawkins^ Poultry Expert. 


On Sunday, the 31st March, the first Burnley Egg-laying Competitioiii 
came tO' a close, and the result, both as to the high standard of egg- 
production attained, and the general health of the birds engaged in the 
test, was in every way satisfactory. 

The Egg-la\ing Competition has proved beyond doubt that Victorian 
fowls are second to none in Australia for productiveness, and this is also- 
tantamouiit to saying that in utility they are equal, if not superior, to 
anything in the poultry world. That this should be so is only a reason- 
able outcome of the efforts that have been made for years past by poultry- 
keepers to obtain breeds, and strains of such breeds, whose powers In 
relation tO' egg -production were above the common. 

The recent competition was not the first instituted in this State. Some- 
few years since two very successful egg-laying trials were held at the 
Dookie Agricultural College. The work done there was of an interestimr 
and educative nature. The experience gained showed that poultry to pay 
must be carefully bred for the purpose, and attended to in an intelligent 
manner and by proper methods. There were 396 birds entered for' the 
competition, all, or nearly all, the leading breeds being represented’ as 
will be seen by the following table: — 

Breed. 

White Legnorns 

Brown Le|^horns . 

Bliick Orpingtons . 

White Orpingtons . 

Silver Wyandottes . 

Golden Wvandottes 

White Wyandottes . 

Alinorcas ... 

Faverolles 


Peu-^. 

46 


66 


White Leghorns. 


r,f number of White Leghorns entered indicates the popularitv 

t ^ 1 warning should, however, be sounded in respect 

tkdr ' found that they are far more difficult to handfv 

due to a considerable 
^ been going on for some time; whilst 

the system of housmg m small sheds tire whole year round has, no doubt 

f “"•'Js-^^ulting in loss of stamina, and rendering 

catarrhal troubles and diarrhoea. Many pullets were broueht 

n!,4if life, and the many varieties of seeds which 

b rt niSt I" nearly e 

wem till 4 r shedding system were only moderately successful, and 

deathTth t Some of them broke'down, and most 

a ereitti^' of 4fi grand breed runs 

g ^ ■ f falling in public fa\x>ur if the system referred to is carried 
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to further extreme. Ivlany of these birds were delicate feeders. Some 
of them refused maize, others oats ; some would not look at soft food ; 
and so on; whilst some had never even been on a perch. The result of 
th:s was that, in some cases, the hens did not settle down to work for 
from four to six weeks. Breeders would be wise to develop stronger con- 
stitutions in the young birds by giving them absolute liberty to pick up 
insects, seeds, ikc., in the natural wa}" — thus building up frame work with 
plenty of stamina to back them up wTeii thev are required for the laying 
:shed or pen. 

Orpingtons. 

Next to the W’hite Leghorns in numbers come the Orpingtons, and with 
these no trouble was experienced. They were docile, blocky, good feeders ; 
and in no case was it necessary to handle a bird, save putting the leg bands 
on their shanks when they arrived. Not a single death or replacement took 
place, and they showed a better margin of profit on the market price of 
eggs from time to time than any other breed in the competition ; the 
average gross return per hen among the Black Orpingtons being shown 
in the following table: — 

Table sJiowhtg Average Gross Return from Difj-erent Breeds, 

Black Orpingtons ... ... ... igs. 7d. “per hen. 

White Leghorns ... ... ... i8s. od. p>er hen. 

Wyaudottes and Faverolles ... ... 15s. id. per hen. 

Minorcas ... ... ... ... Tis- 5d. per hen. 

Another point to bear in mind is that, after their season of usefulness 
for laving has pas.sed, this breed commands good prices as boilers ; and 
the cockerels double the returns one may receive when marketing White 
Leghorns. Orpingtons lay a large, rich, brown egg, and are, on an 
average, the best winter layers. They make good mothers, and are not 
-■so liable to disease. 

Wyandottes. 

Next in importance tO' the White Leghorns and Orpingtons come the 
Wyandottes — at one time not long since the most favoured breed, not 
only as an all-round fowl, but one much sought after on account of its 
nice plump size and beautiful marking. Three varieties of this breed 
were represented, i.c.. Silver, White, and GoldeP’ — the former holding 
prxie of place. They gave little trouble ; and during the cold weather, 
iuid again in the autumn, they produced good results. They are found a 
useful utility fowl — cockerels at seven months weighing up to 7 lbs. — and 
sickness amongst them is scarcely known. Wyandottes in pen No. 32 
did the breed credit, going through the twelve months’ test without an ail- 
ment, and with 110 replacement, producing the bulk of eggs at a time of 
the greatest scarcity ; and it is interesting to compare in the table here- 
with the market value of eggs laid by this pen. Some others, which, 
though laying more eggs, were of less value by some shillings — as example 
in pens Nos. 3, ii, 28, and 50. 

Minorcas. 

There were only three pens of Minorcas in the competition — two of 
them being positive failures, due probably to the desire to obtain high, 
upstanding birds with large bodies, heavy combs, and coarse heads for 
the show bench ; characteristics which have a tendency to make the breed 




VIEW OF PENS SHOWING SHELTER FRAMES. 
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lazy, and. consequently, not so fertile. It is regrettable that the old type 
Minorca with lighter head gear, which used to produce an egg averaging 
24 ozs. in weight, has almost ceased to exist. 

Size of egg is a matter of heredity, and should be carefully considered 
when mating up the breeding pens ; it is of quite equal importance as 
numbers. It is not uncommon to get a ihd. dozen more for a guaranteed 
2-oz. egg than for those mixed lots too often seen in the sale rooms. A 
few years back Denmark was threatened by the English liiiyer, that unless 
the eggs improved in size, the British ])ul)lic would look elsewhere for the 
hen product. The Danes set to work to remedy the complaint ; and in a 
few seasons produced what is known at the present time as 19 lbs. weight 
for long hundreds (120), and her cash receipts for hen eggs fnan England 
is estimated at nearly ;£3,ooo,ooo per annum. Australian poultry breeders 
would be wise to carry this bact in mind. 


Method of Housing- 

To accommodate the competing birds commodious pens were built. 
The ground on which they were placed was cleared and drained. They 



RESERVE PEN SHOWING CONSTRUCTION SHELTER FRAME AND YOUNG TREE 

BUDDLEIA FORMOSA. 


were built under the supervision of the Public Works Department; the 
dimension of each pen was 30 feet by 12 feet. The pens are separated by 
plain sheet iron, 3 feet high, and this is again surmounted by wire netting 
(4 feet by 2| mesh inches). No to]) rail finishes off these partitions, and 
consequently there is no inducement for the fowls to reach obstacles that 
afford no foothold. The plain .sheet iron which surrounds the funs gives 
excellent shelter from winds, and induces quietude amongst the birds. 
In a corner of each pen is a galvanized iron house 8 feet by 4 feet — the 
frame work l>eing outside. The only wood seen in the inside of ihe house 
are two pieces of jarrah 15 inches high and a 4-ft. length which drops 
into slots in the uprights and forms a perch. These can be easily removed 
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for cleansing and periodical soaking with kerosene to prevent vermin. 
On the floor is 6 inches of sand, which goes to produce both cleanliness 
and comfort to the birds. It is also a safeguard against dirty or broken 
eggs. Outside each shed a triangular sand bath was provided which; 
during the hot weather, was kept damp. A tin is kept full of fresh 
water, and vessels are also placed conveniently for charcoal, shell and' 
earthenware grit. It is amazing the quantities of these aids to digestion 
which the birds consume. Oaten hay is placed in each pen, and feed is^ 
scattered amongst this to induce exerci.se. Young trees (Buddleia formosa) 
were planted in the centre of each pen ; and as it could not be expected 
they would provide any shade during the first year, collapsible frames of 
light timber were made and covered by hessian. These frames, standing, 
like an in\'erted V (see plate) provided excellent shelter from the blazing 
sun during summer, and allowed free circulation of air ; and it is. pleasing: 
LO note that no deaths occurred from heat apoplexy during the whole com- 
petition. The general health of the birds has been good throughout, with: 
the exception of an outbreak of chicken pox during the early period. 


SHOWING TRAYS USED IN COLLECTING AND EGG BOXES FOR DESPATCH. 

Twelve deaths occurred throughout the competition, principally oh account 
of troubles of the reproductive organs ; and few.> replacements of birds; 
took place owing to other causes incapacitating them. Of the three lead- 
ing pens, Mr. Pope’s passed through without sickness o-r replacement y 
Mr. Cosh had to replace one — a wing of one of the hens having been 
broken; and Mr, Swift had also to replace one, owing to ruuture of the* 
oviduct. , 

Egg Production. 

During the year the total^ number of eggs produced was 73,325, and 
these were sold to the Victorian Railways at is. per dozen — the average- 
market price for the tom being is. 2.38d. per dozen. This value is based 
on the figures supplied by the Western District Co-operative Association ^ 
and ranges from 8fd. on 17th October, to is. iid. on 1:1th May. 
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Feeding. 

The principal constituents of all food are proteids, fats, and carbo- 
-hydrates — each of which plays an important part in the ration. They 
all assist in producing heat to the animal body, though fats have more 
than double the heat power of either the other two. ProLeiri is mainly 
for the repair of tissue, and is considered the most essential part of a 
ration. Carbo-hydrates are mainly responsible for the maintenance of bodv 
heat. To obtain the best results, these substances must be present in a 
well-balanced proportion. An excess of any one of them, besides being a 
waste of food, becomes a danger to the birds consuming. The proportion 
in. which they should exist in a food is found by dividing the proteids 
present into the sum of the fats multiplied by 2J-, plus carbo-hydrates. 
The result is known as the albumenoid ratio. Just as this ratio is narrow^ 
(.1 to 3) or wide (i to 12), so we have a rich or poor food. If too rich, the 
organs of digestion become weak and the system over-laden ; whilst if too 
poor, the organs are o\’er-taxed in an endeavour to obtain sufficient nourish- 
ment for the system. When the hen is required to yield a large number 
of eggs, the ratio should be narrow ; whilst when eggs are not required, 
she may be fed on a wider ratio. A certain amount of moisture is re- 
quired, which, if in excess, and the food sloppy, has a tendency to pass 
through the system too rapidly, and even to induce scouring — this should 
be avoided at all costs. The system of feeding mash in the evening and 
grain in the mornin<g — followed by some poultry-keepers in order to save 
a little time — is one which does not induce the best results. The hot meal 
in the morning has a more stimulating effect, carrying the bird through the 
day in good fettle ; and the grain fed at night, being somewhat slower of 
digestion, keeps up the body temperature for a longer period through the 
night. 

Analyses of Food Used. 

Digestible Co?isfitue7its lbs. 



Protein. 

Carbohydrates. 

Fat. 

Pollard 

12.2 

53-4 


Bran (Wheat) 

12.2 

39.2 

2.7 

Braiiiiing (Oat.s) ... 

14-9 

51.S 

7-9 

Rye 

g.g 

67.6 

1. 1 

Oats 

9.2 

47.3 

4.2 

Maize ... ... 

7.9 

66.7 

4-3 

Wheat 

10.2 

69.2 

1.7 

Lucerne chaff ,, .. 

n .0 

39.6 

1.2 

Bullock’s liver 

20.7 

1.5 

4'5 


The feeding of the birds was conducted along common- sense lines, 
guided in ajl cases by scientific principles, and using only those foods 
which breeders in any part of the State could obtain. There has been 
no forced feeding of the birds by means of spices or expensive ingredients 
at any time. The regime of feeding throughout the competition has been 
as follows:- — 

At 7 a.m. a hot mash was fed, consisting of two parts pollard (20 lbs,), 
one part of oat-branning (6 lbs.), and one part of lucerne chaff (4 lbs.), 
which was scalded over night. To this was added 25 lbs. of boiled 
bullock’s liver finely chopped — the whole then being mixed together to a 
crumblv consistency by adding sufficient of the liquid in which the livers 
were boiled. Care is necessary, in order to have the mnsh as friable as 
possible- The ratio of such a mixture is i :2.36, which is a narrow one. 
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Each pen recei\-ed, approximately. 15 ozs. of this mash. Two or three 
times a week 10 per cent, of raw onion was added, and this was found 
to be highly beneficiah 



FEN NO. 31. R. W. pope's WHITE LEGHORNS. 

Tst in comjtetition, grentest number of eggs, viz.^ Ij 566 Value, 6s. ‘2<1. Net 
profit per hen, 17s. ropL ist prize, greatest weight of eggs, 193:^ lbs. 


At mid-day green feed in the form of lucerne, chick-weed, thistles, and 
clover mowing.s, &c., from the lawns in the Burnley Gardens were given; 



PEN NO. 12. W. G. swift's WHITE LEGHORNS. 

■Winners of Winter Test. 2nd in competition, Ij 546 egg.s laid. Value 9i<l. 

Cost of feed, £i iSs. lo^d. Profit per hen, 17s. 6d. 


whilst in the cold, wet weather a .small quantity (approximately 5, ounces 
to each pen) of mash, made of equal prarts of pollard and wheat bran w'as 
added. 
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The evening, meal was composed of a grain mixture — 4 parts wheat 
(approximately 19I, lbs.), 3 parts broken maize (approximately iil lbs.), 
and 2 parts of short oats (approximately 6| lbs). TTe allowance to each 
pen was, approximately, 12^ ozs, A ratio is obtained from this food of 
i : 8.6, or an average for the day of i : 4.13. 

Variations in Feeding. 

It is impossible in dealing with a large number of birds to adhere to 
any strict rule-of-thuml > methods throughout a twelve-months’ competition. 
The above ration may, however, be taken as typical of that gi^’en during 
the cold weather. Under warmer conditions variations, were made, as, for 
example, the meat ration was reduced, and only 12 lbs. of meat used in 
place of the 25 lbs., whilst the quantitv of lucerne chaff was increased ; also, 
the mid-day mash was omitted, and a handful of grain scattered in each 
pen to induce exercise. For the evening meal the maize ration was reduced, 
and in some cases wheat only would be given. Pens containing heavier 
breeds received a slightly increased quantity ; whilst occasionally it would 
be found that a pen would become slightly sluggish in appetite, and under 
such circumstances it was necessary to reduce the ration until their avidity 
for food returned. Discretion is necessary in such matters tO' prevent the 
bringing about of digestive derangements ; and a large measure of the 
success achieved is attributable to care in this matter, for in no cases 
throughout the competition was ‘'sour crop ” or other digestive troubles 
encountered. A constant supply of shell grit, charcoal, &c., was main- 
tained in separate receptacles, placed within easy reach of the birds. 


Amount of Food Purchased. 


Bran, 117-Jj bushels 


•• ^5 

5 

- 

Pollard, 440 bushels 


... 23 

13 

8 

Pea meal, 4 cwt. i qr. 12 lbs. 


T 


5 

Maize, 60 bushels 


s 

10 

9 

Wheat, 25 1| bushels ... 

... 'kn ... 

44 


7 

Rye, 30^ bilshels 


d 

5 

0 

Branning, 220 bushels 


8 

3 

0 

Oats, 17 bushels 


4 

19 

9 

Onions, 5 cwt. 


0 

15 

0 

Lucerne chaff, twelve bags ... 


3 

0 

0 

Shell grit, charcoal, bone-meal, iXt 

16 cwt. 2 qrs. 

3 

14 

9 

Meat 


... 32 

0 

0 


^143 2 6 


At the close of the competition there was on hand i bag 
maize, i bag of lucerne, i charcoal, 2 of oats 5 of 
bran, 2 of pollard, 5 o^ wheat, and half a bag of 
bone-meal ... ... ... ... ... 2 2 

The cost of feeding prior to the opening of the com- 
petition while the birds were in the pens was ... 532 

The cost of feeding Pen No. 29 (disqnalified) for four- 
teen weeks was ... ... ... ... ... o ii o 

Zh 4 


Therefore, the cost of feeding 66 pens throughout the 

competition was ... ... ... ... /.'12S 6 2 

If allowance were made for the amount of food eaten by rats, which 
were, unfortunately, somewhat numerous at times, the cost of feeding 
would t>e appreciably less. 
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Prize List. 

The prizes offered in the competition were 


(i) The Greatest N amber of Eggs Laid. 


Prize. 

1 Winners. 

1 

i 

1 

Breed. 

Number of Egg.s. 

ist— £10 

. . i R. W. Pope 


White Leghorns . . 

1,566 

2nd-~£5 

W. G. Swift 


J? 

1,546 

3rd— £3 

. . ! A. J. Cosh 



1,539 

(2) Winter 

Test — Greatest Numb 

er of Eggs LTid for Eonr Months. 

l.st~-£4 

. . t W. G. Swift 


I White Leghorns , . | 

479 

, 2nd— £2 

.. A. J. Cosh 


J, • • 1 

470 


( 3 ) Greatest Weight of Eggs Laid. 


1st— £3 

. . j R. W. Pope 

1 


: White Leghorns. . 

3,07of 02 , 


It will be seen from the accompanying table that Mr. Cosh’s pen put 
up the rather remarkable record of o\er 100 eggs each month throughout 



PEN KO. 40. A. J. cosh's VvHITE LEGHORNS. 

211 J Prize Winter Test, 470 eggs. 3rd Prize comiietition ; eggs laid, 1,539. 
Value 5s. 8.^d. Net {irofit per hen, 17s. 9d. 


the year. It would be interesting to know how often, if ever, this has 
been done in any iGovernment competition. The record of three separate 
pens in the competition attaining a score of over 1,500 eggs each is also 
worthy of note. The table also shows the actual number of eggs laid by 
each pen, together with those which were rejected for being under weight 
or soft-shelled. It will be seen that a total of 42 was rejected for being 
under weight, and 64 for being soft- shelled. Though some of the pens 
do not show an average weight of 24 ozs. per dozen on the twelve months’ 
work, no pen was disqualiiied at the end of the first four months, all pens 
having conformed to the rule relating to this aspect of the competition. 
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Concerning the weight of eggs, it should be pointed out that the figures 
are actual weights— not those based on averages at intermittent weighings. 
The eggs laid each day were weighed and recorded daily. The winner’s 
score of 192-]- lbs. was a fine performance, averaging 34 ibs. of eggs from 
each hen (a hen may be estimated to weigh 5 lbs.), and thus showing a 
return of practically seven times their own weight in eggs. 

As has already been stated, the eggs were sold at is. per dozen. This, 
however, was not the market price. The table given at a later stage is 
worked out on the actual market price obtainable for fresh eggs twice in 
every week during the competition. It will be seen from the table that 
the market value of the eggs was ns 7jd., or an average of £2^ 

1 6s. io|d. per pen, and i6s. i|d. per bird. The cost of feeding was 
6s. 6d. per hen, so that an average profit of 9s. yfd. is shown. The 
highest score — pen No. 31 — shows a return of £^ 6s. 2d. ; consequently, 
the profit over feeding was £5 7s. 3id., or 17s. lojd. per bird j while 
the lowest pen, No. 48, with a return of £2 7s. ii^d. shows a profit of 
only 9s. id. for the pen. or is. 6d. per bird, 

Broodiness . — The number of broodies amongst the Leghorns and 
Minorcas was 27 ; the heavier breeds occupied the coops frequently. In 
no case was there much difficulty in breaking them — the system, as .shown 
in the photo, being to enclose them in a small coop, which was left in 



SHOWING THE BROODY CAGE. 


their own yard. By following this system it is claimed that they return 
more quickly to the lay, for the excitement of moving them from their 
companions and excessive handling is avoided, and they are found to return 
to egg-production within seven or eight days. 

Weather C onditions .—Taken as a whole, the weather conditions were 
favorable. During the early months some unpleasant days and nights 
were experienced, considerable rain fell, and many days were muggy ; later 
some wind and frost was experienced. During the summer months many 
changes occurred, frequently extremes following in quick order from high 
temperatures one day to cold the next. In the early summer, in order to 
keep the houses as cool as possible, they were painted with a cooling compo, 
which had the effect of reducing the temperature very considerably. 
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SL‘M?fARY. 

Number of pens, 66. 

Number of birds, 396. 

Total number of eggs laid, 73,325. 

Average market value per dozen, is. 2-384. 

Market value, T31C) ns. 7|d. 

Cost of feed, 6s. 2d. 

Profit over feeding, 5s. 5^4 

Greatest number of eggs laid, 1,566. 

Average number per lien, 261. 

Second greatest number of eggs laid, 1,546, 

Third greatest number of eggs laid, 1.539. 

Highest score by pen, one week, 41. 

Highest total score for week, 2,072. 

Highest total score for day, 316. 

Average number of eggs per pen, 1,110.9. 

Average number of eggs laid per lien, 1S5.1. 

Average cost of food per ben, 6s. 6d. 

Average profit over cost of feeding, 9s. yfd. 

Highest profit obtained per hen, 17s. lo^d. 

Lowest profit obtained per hen, is, 6d. 

Weight of eggs laid by winning pen — i cwt. 2 qrs. 24 lbs. 3;?- ozs. 
Weight of eggs laid by second pen— i cwt. 2 qrs. 22 lbs. 4^ ozs. 

M eight of eggs laid by third pen — i cwt. 2 qrs. 23 lbs, of oz. 



pen no. 58. FAVEROLLES. 

Laid 1,030 eggs. Value, ^^4 los. 6d. Profit, 8s. y^d. per bird. 


RECORD OF EGGS LAID 




Record OF Eggs JjAm—contmued, 
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VERNACULAR NAMES OF VICTORIAN PLANTS. 


Communicated by Alfred J . Ezc'art, D.Sc., Pk.D., F.L.S., Chairman^ and 

C. S. Sutton, M,B., Ck.B., Secretary, of the Plant Names Co^nmiitee 

of the Victorian Field N aiuralists' Club, 

In the Journal of Agriculiiire for 1911, a list of the vernacular names 
for approximately one-third of the Victorian flora was given. The present 
list comprises the second third of the flora extending from Dilleniaceae to 
the Myrtaceae. As in the previous list opportunity has been taken at the 
same time to add data in regard to the economic value or use of all the 
native plants mentioned. In some cases in particular it is surprising what 
little importance is attached to manv native plants of pronounced decora- 
tive value for garden purposes, and in hardly any case have our native 
plants been used fov selective garden cultivation, although there can be no 
doubt that it would be possible to raise from many of them garden plants 
equal in interest and beauty to anv at present known. Such genera as 
Pultenaea and Acacia afford an almost unlimited opportunity for the 
activities of the plant breeder in search of garden novelties, and our native 
Violets, Boronias, Phebaliums, Eriostemons, and others, particularly among 
the Papilionaceae, are not only worthy of garden cultivation in their present 
form, but should improve under cultivation from a gardener’s point of 
view. 

Even in the case of plants for which a definite economic value has been 
recognised, it cannot be said that in all cases full recognition of their 
economic value has been made. For instance, although the value of salt- 
bushes as fodder plants for dry districts is recognised in theory, it is 
certainly not always, recognised in practice, since in many districts the more 
useful saltbushes have been allowed to be eaten right out by stock, and 
it is only very rarely indeed that any attempt at replanting has been made. 
The fact that large quantities of saltbush seed have been exported abroad, 
particularly to America, is sufficient to show that other countries have 
recognised the value of these plants for fodder in dry districts, and have 
found it profitable to plant them and encourage their spread. Even in 
the case of the Acacias, which are among the best appreciated of our native 
plants, it is surely an anomaly that Australia should be importing wattle- 
bark from Australian Acacias, grown in other countries. Apart from the 
Acacias, the present list does not include many native timber trees, but the 
Sheokes, Bulokes, and Belar, the Myrtle Beech, and the Yellow Wood, 
are of more or less importance as supplying firewood or timber for special 
purposes. 

In regard to the vernacular names, the present list, like the previous one, 
is provisional, and is open to suggestions or criticisms. Many criticisms 
or suggestions have already been received, discussed, and, in some cases, 
adopted by the Commiflee, but for Abe most part the names put forward 
have met with general approval, and seem likely to be generally accepted. 
The working Committee has undergone but little alteration since the last 
issue. Mr. AIcLennan, owing to his appointment to the Principalship of 
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the Agricultural School at Warragul, has been unable to take an acti\-e part 
in the work of the Committee. The remaining active members of the 
Committee by whom the final decisions have been made are 

Chairman: A. J. Ewart, D.Sc., Ph.D., F.L.S. 

Honorary Secretary : C. S. Sutton, ALB., Ch.B. 

Committee: Alessrs. ,F. G. A. Barnard, J. A. Leach, M.Sc., F. 

Pitcher, P. R. H. St. John, and J. R. Tovey. 

In addition to those mentioned in the previous list, the following have 
forwarded valuable suggestions or criticisms : — Messrs. R. Kelly, G. Wein- 
dorfer, A. G, Campbell, J. P. Eckert, C. French, senior, and minor sug- 
gestions have been received from a large number of correspondents. One 
point which may be emphasized is that the Committee prefers criticism to 
indifference, and, in fact, some valuable suggestions have come from corre- 
s]jondents who disapprove entirely of the encouragement of the use of ver- 
nacular names for native plants. 

DICOTYLEPONE^. 


Botanical Name. 


Popular Name. 


Use or Character. 


DinLi:N’UCE.E. 

Emedki— 

densitiora, F.v.M. 
stricta, R.Br. . . 
hnmifusa, F.v.M. 
Billardieri. F.v.M. 
acicularis. F.v.M. 
serpyllifolia, R.Br, 

pedunculata, E.Br. 
prociiiiibeiis, D.C. 
faseiculata, H.Br. 
vlrgata, R.Br. . . 
linesiris, R.Br. . . 
diffusa, R.Br. . . 
dentata. R.Br. .. 


ChORIPETALE-U HVPOGYN2E. 


. . Silky Guinea Flower 
, . Erect Guinea Flower 
. . Mountain Guinea Flower . . 

. , Trailing Guinea Flower . . 

. . Prickly Guinea Flower . . 
. . Thyme-leaved Guinea 
Flower 

, . Stalked Guinea Flower . . 
, . Spreading Guinea Flower 
. . Bundled Guinea Flower . . 
. . Twiggy Guinea Flower . . 
. . Showy Guinea Flower 
. . Rigid Guinea Flo-wer 
. . Toothed Oniuea Flower , . 


LAmost all very coiniuou bush plants, 
j all bearing bright yellow dviwers. 


RAN’rXCVl.ACE.E. 

Clematis — 

aristata, R.Br. . . 
glycinoldes, D.C. 
micropliylla, D.C. 


Myosuras — 
minimus, L, 

Ranunculus — 

parvifloriis, 1. . . 
hirtus. Banks & Sol. 
riviilaris, Banks & So!. 
Muelieri, Bentham 
lappaceus. Smith 
Guiinianus, Hook, 
anemoneus, F.v.M. 
Millani, F.v.M. .. 
aqiiatilLs, L. 

Cattha — 

introioba, F.v.M. 


Greater Clematis 
Erect Clematis . . 
Smaller Cleniat i.-^ 


Mousetail 


’j Cluiriiiiug dimbers. The lirst is one of 
[ the most beautiful features of the 
f' vegetation of our moist gullies and 
J riversides, and the last of the coast 
and drier districts, like the Mallee. 

No known economic valuo- 


. . SmaU-flowered Buttercup 
. . Hairy Buttercup 
. . River Buttercup 
, . Felted Buttercup 
. . Common Buttercup 
. . Tufted Buttercup 
, . Snowy Buttercup 
. , Dwarf Alpine Buttercup . 
. . Water Buttercup 


All are acrid and unpalatable to stock 
I and R. rimilaris has been suspected 
> of being poisonous. 'When dried 
in hay, tlie acrid i>roperties are 
largely lost, 


Alpine Miirsh Marigold 


Of no knovm economic value. 


CEEATO'PliYILACEjE. 

Ccrat(}p'h0lmii - — 

demersiim, L. . . 


Common Honiwort 


A troublesome water weed in ponds and 
small slowly ffowing streanns. 
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Vernacular Names of Victorian Plants — contdmied . 


Botanical Name. 


Popular Name. 


Use or Character. 


Dioot vxEDOxi-UE -CtcoEiPETALE^E Hyfog YN. in — continued. 


Ny:m:phacace.-e. 

Bmsenia — 

Schreberi. Gmelin 


Magnoliaoe.e. 


Drlniys — 

aromaticaj F.v.M. 


Ayonaoe.e. 

Eiipoinaiia — 

laurina, R.Br. . , 


Moyi-MIACEiE. 

Atherospermu — 

inoschatum, LaljiU. 

Iledyearyii , — 

Ciiniiinghami, Tulasue 


LAERACEiE. 


Cn.wjtku — 

glabella, R.Br. . . 
piibesceua, R.Br. 
phaeoiasia, F.v.M. 
paniciilata, R.Br. 
melaritha, R.Br. 


Water Shield 


The leaves are astringent, have been em- 
ployed in niedieiiie. 


Mountain Pepper 


The fruit is sometimes used as a substitute 
for pepper or allspice. The leaves and 
bark also have a hot biting cinnanioii- 
like taste. 


B(d\varra 


A small tree. The wood is soft, close' 
coarse grained. 


Southern Sassafras 


The wood is close grained, inseful for 
cabinet making, Ac, 


Austral Mulberry 


The w’ood is close grained and tough, 
suital>le tvir cabinet making. 


Tangled Dodder-hmrel . . 
Downy Dodder-laurel 
Long-spiked Dodder-laurel 
Ribbed Dodder-laurel 
Large Dodder-laurel 


'1 These unsightly parasitic plants often 
U have a detrimental effect on ithe 
f growtli of the trees and shrubs which 
j they infest. 


MENISPERHACE.E. 


Sat'dopetd’luiit — • 

Harveyanuiu, F,v.3I. . . Bigleaved Vine . . 

Stepliania — 

hernaiidil’olia, Walpers . . Stephania 


Hardy evergreen cJimbers,^soinetinies 
f* grown in garden.s. ^ 

J 


Papaveeace^e. 


Pd paver— 

aculeatuiu, Thuiib. 


Austral Poppy 


A^weed, perhaps feebly poisonous. 


CAPPARIHACEiE. 


Gapiai'fis — 

.\t it chell ii , Lindley 


De.serUCaper 


Fruit 1 to 2 inches in diameter. The pulp 
is eaten by the natives. 


CRrcirER.E. 

N udnrtiiLm — 

terrestre, R.Br. 

Barba, rea — 

vulgaris, R.Br. 

Ar-ibis — 

glabra, Crantz. . . 
C.o-damhie— 
stylosa, D.C. 
dictyosperma, Hook:'” 
laeiuiata, F.v.M. 
liirsuta, L. 
eustylis, F.v.M. 


Yellow Water-cress 


Bitter Water-cress 

Smooth Rock-cress 

Long-styled Bitter-cress 
Forest Bitter-cress 
Jagged Bitter-cress 
Hairy Bitter-cress 
Dwarf Bitter-cress 


When lu.viiriant, may he used as a pot- 
herb. 

1 

j>-Of no known econouiie valiio. 


(of sliglit fodder value, but generally 
I coii'si lered to be weeds. 




Bicot tlebo^’e^t: —Choripetale^ Hypog Y is^*E —continued. 


CrtciferJ! — continued. j 



Malmlmia — 



africaaa, K.Br. . . 

Malcolmia . , . . , 

Allied to the Virginian stock. 

Blmmdia — 



trisecta, Benth. 

Woody Blenuodia 


nasturtioides. Benth. 

Yellow Blennodia 

1 Has a certain fodder value for sheep. 

Lucae, F.v.M. . . 

Robust Blennodia 

j but gives an unpleasant flavour to 

cArdaminoides, P.v.M. 

Sand Blennodia 

1 the milk and butter of cows. B. lasio- 

Gurvipes, F.v.M. 

Curved Blennodia 

(■ eirp.i is perhaps the most readily 

brevipes, F.v.M. 

Short Blennodia 

eaten. 

lasiocarpa, P.v.M. 

Hairv Blennodia 

1 

alpesfcris, F.v.M. 

Mountain Blennodia 

j 

Aly^sum— 



miaimum, Pallas 

Desert Alyssum 


St&nopetalum — 

Velvety Thread-petal 


velutiaum, F.v.M. 


lineare, E.Br. . . 

Harrow Thread-petal 


sphaerocarpum, F.v.M. . . 

Pea Thread-petal 


Geoeoceus — 



Pusiilous, D. & H. 

Earth Cress 


M&nJeea — 


>-AIl have a slight pasture value, but are 

1 generally classed as u.seless weeds. 

australis, Lehmann 

Fairy Spectacles 

CapsoUa — 

Oval Shepherd’s Purse . . 

1 

elliptica, C.A. Meyer 

■ 

aatipoda, F.v.M. 

Southern Shepherd’s Purse 


pilosula, F.v.M. 

Hairy Shepherd’s Purse . . 


Ldpidlum — 

1 


leptopetalum, F.v.M. 

Slender Pepper-cress 


phlebopetalum, F.v.M. . . 

Veined Pepper-cress 


mouoplocoides, F.v.M. . . 

Winged Pepper-cress 


papillosum, F.v.M. 

Warty Pepper-cress 


foliosum, Desvaux 

Leafy Pepper-cress 

>Of very slight pasture value, but usually 

ruderale, L. 

Rubble Pepper-cress 

classed jis weeds. 

CcdciU — 


maritima, Scopoli 

Sea-rocket 


VlOIACfiJE. 

Viola — 



betoaicifolia, Smith 

i Purple Violet . . 


hederacea, Labill. 

Common Violet 


Caleyana, G. Don. 

Forest Violet , . 

All are pretty plants, and might be im- 

Mybanthm — 


>• imoved by cultivation in gardens. 

floribundus, F.v.M. 

Shrub Violet 

Vernoaii, F.v.M. 

Erect Violet 


dliformis, F.v.M. 

Slender Violet . . 


HymmMhera — 



Baaksii, F.v.M. 

Tree Violet 

A shrub adapted for formation of close 
hedges. Stands clipping well. Flowers 
verj^ fragrant. 

PlTTSOPORi.CE.E. 

PiUosporum — ' 



^uaduktum, Andrews 

Sweet Pittosporum 

Wood close grained. Easily wrought and 
well adapted for turners’ purposes. 
Flowers give a fragrant volatile oil on 
distillation. A useful hedge plant. 

revolatum, Aitoa 

Curled Pittosporum 

i Ho special economic value, but might be 
used for hedges. 

phillyraeoides, B.C. 

Weeping Pittosporum 

A valuable stand-by for stock in drought 
time. Timber very hard, makes excel- 
lent tool handles, and can be recom 
mended for wood engraving. 

bicolor, Hook . . 

Banyalla 

Useful for hedges. 

Burmria — 

spinosa, Cavaailles 

Sweet Bursaria . . 

j 

Varies from a shrub to a smaU tree. Would 
form a fragrant hedge. Foliage eaten 
by sheep. Often covered with a sooty 



fungus (Oapnodium). 


* Plants marked thus are listed either as growing plant® or as seeds by one or more of our florists. 
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Vernaculae Names or Victorian Plants— G ontinued. 


Botanical Name. 


Popular Name. 


Use or Character. 


Dioot ylbdone je — Ohobipetale^e Hypogyn^e — Gontin ued. 


PiTTOSPORACEAi — continued. 

Miirianthus — 

procumbens, Beiitli. 
bigttoniaceus, F.v.M. 

BiUardiera— 

loagiflora. Lab ill. 
scaadens, Smith 
cymosa, F.v.M. 

Cheiranth&ra — 

linearis, Cimaiaghain 


White Marianth 
Orange Bell-climber 

Purple Apple-berry 
Solid Apple-berry 
Sweet Apple- berry 

Finger Flower . . 


Might repay garden cultivation. 

One of our must beautiful climbers. 


J.A11 are worthy of cultivation in gardens 

J 


OROSERhCE-E. 

Drosera — 
indica, L. 

Arcturi, Hook . . 
glanduligera, Lehmann 
pygmaea, D.C. . . 
spathulata, Labill 
binata, Labill. . . 
Whittakerii, Planchon 
auricula ta, ISackhouse 
peltata, Smith . . 
Meiiziesii, E.Br. 


Desert Sundew . . 
Alpine Sundew . . 
Scarlet Sundew 
Tiny Sundew 
Spoonleaved Sundew 
Forked Sundew 
Scented Sundew 
Tall Sundew 
Erect Sundew . . 
Climbing Sundew 


The leaves of all the species capture 
i and digest insects. Snmetimes> 
r stated to be dangerous to stock, 
1 but on unsatisfactory evidence. 


Elatinace.e. 


Ekaim — 

americana, Arnott 

Bergia — 

ammaunioides, Eo.xb. 


GUXTIPERiE. 

Byp&ricwn — ■ 

japouicum, Tliuub. 


Water-pepper . . 


Water-fire Tree 


^'-Of no known economic value. 

J 


Small St. John’s Wort 


A usele.ss weed. 


POLYGALACEiE. 

Pulygala— 

sibirica, L. 

Coiiiesperma— 

scoparium, Steetz 
volubile, Labill. 
retu.sum, Labill. 
ericinum, D.C. , . 
calymega, Labill. 
defoliatura, F.v.M. 
polygaloides, F.v.M. 


Dwarf Milkwort 


Of no known economic value. 


Broom Milkwort 
Love Creeper . . 
Mountain Milkwort 
Heath Milkwort 
Blue Spiked Milkwort 
Leafless Milkwort 
Small Milkwort 


Possibly worthy of garden cultivation. 
A hardy evergreen twiner. 


Some are possibly worth growing in 
gardens. 


Trbmandracea:. 


Tctredheca — 

ciliata, Lindley . . 
ericifolia, Smith . . 
pilosa. Lab. 


Variable Pinkeyes 
Heath Pinkeyes . . 
Hairy Pinkeyes 


Among the best known and most 
admired plants of our bush. 


RXJTACEiE. 

Zieria — 

laevigata, Smith 
aspalathoides, Cunningh. 
cytisoides, Smith 
Smithii, Andrews 


Angular Zieria 
Hairy Zieria 
Downy Zieria 
Sandfly Zieria 


^ Miglit be worth adding to the list of 
j our garden plants. 

The yellow inner bark of this species is 
suitable for dyeing. 

Well worth adding to the list of oi:r 
garden plants. 


veronicea, F.v.M. 


Pink Zieria 
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Veenacular Names of Victoeian Plants — continued. 

Botanical Name. 

! 

Popular Name. 

Use or Character. 

Dicotyledone.h — Choripetaleae HYpoaYX.E — continued. 

Err ACE ■■'E — mni i n ued. 

Boronia — 

algida. P.v.M. .. 

*pimiata, Smith . . 
pilosa, Labill. . . 
eoerule^ceiis, F.v.M. 
polygalit'olia, Siiiitli 
aaenionifolia, A.Ciinii. 
parriflora. Siulth 
ftlifolia. P.v.M. . . 
eiaveilitolia, i’.v.M. 

Alpine Boroiiia . . 

Pinnate Boronia 

Hairy Boronia . . 

Blueisli Boronia 

VVhixy Boronia . . 

Anemone Boroiii-i 

Swamp Boronia . . 

Thread Boronia 

Desert Boronia . . 

i Tlxe boronias are well known tor their 

1 beauty or tragrance, and although 
the best come from West Australia, 
f some of our species such as B. plnnntu, 
j B. pilosa, and B. chm-lUiolia, are 

1 very well worth cultivation. 

j 


Plant? marked thus are listed either as growing plants o ras seeds by one or more of our florists. 


SECOND VICTORIAN EGG-LAYING COMPETITION, 1912-13. 

The Second Burnley Egg-laying Competition was commenced on 15th 
April 1912, The decision to tar-pave the houses was responsible for this 
delay. The houses are now perfectly dry ; and as the floor has been raised 
l:#y means of ashes, well abo\'e the level of the surrounding ground, it will 
remain dry and increase the comfort of the birds. Sixty-nine pens Avere 
allotted ; and in the majority of cases the birds arrived in excellent con- 
ditioM.^ One or two that showed symptoms of chicken pox and roup were 
immediately isolated, and not placed in pens until after the infection had 
passed. One Inter-State pen arri\’ed in bad condition ; one of the birds 
died soon after arrival, it was considered this was caused bv the kindly 
but mistaken action of some individual feeding them Avith large Avhofe 
Avhite maize while on the journey. 

As regards type, the birds appear on the a\'erage to b(‘ siijjerior to 
those of last year. Some of the birds haA'e gone into a false moult, due, 
no doubt, to the removal from the sandy soil of their homes to the lieavy 
clay at Burnley j whilst the leading pen, bred in a cold climate with a 
heavy soil, lias receiA’ed no set-back. 

All things taken into consideration, the number of eggs laid up to thtj 
pre.sent can be considered entirely satisfactory. 

EeEDIxNO. 

Ihe morning mash, given at daylight, is, prepared by mixing two pans 
poiiard, one of oatmeal branning, and one of lucerne chaft', scalded over 
night; three or four mornings of a week 25 lbs. of bullockT liveiy flnely 
chopped is added to this — 2| ozs. approximately being given to each bird. 
At mid-day equal parts of pollard and wheat bran mash is prepared* 

5 ozs. being allowed each pen, followed by a handful of green food-’ 
grass clover, _&:c. The evening ^meal consists of four parts wheat, three 
of broken maize, and two of white oats, 2 ozs. approximately being given 
to each bird. Occasionally, wheat only is given in the evening. 

Weathep. 

The weather has been mild, isolated shoAvers having fallen. A few 
of the birds of heavier breeds have shown broodiness ' * 



lo July, 1912] Second Egg-laying Comfeiiiio7i, 1 91 2-1 


449 


SECOND VICTORIAN EGG-LAYING COMPETITION, 1912-13. 

Commencing l^th Aprilf 1912. 

CONDUCTED AT BURNLEY HORTICULTURAL SCHOOL. 


H. V. Hawkins, Poultry Expert. 





Eggs laid during competition, j 









Position in 

>.’o. Pen. 

Breed. 

Name of Owner. 

April 15 

May 15 

Total to 

Competi- 




to 

to 

Date (2 


tion. 




May 14. 

June 14. 

months). 



40 

White Legliorns . . 

S. Brown . . 

Ill 

136 

247 


1 

70 

C. J. Beatty 

101 

121 

222 


2 

47 

>> 

J. E. Bradlev 

109 

105 

214 


3 

23 

j) 

W. McLister 

99 

113 

212 


4 

31 

j 

Geo. Edwards 

91 

114 

205 


5 

9 

)• 

J. S. Spotswood 

83 

119 

202 


6 

20 


E. Waldou 

84 

117 

201 


7 

28 

JJ 

F. G. Eagleton 

77 

123 

200 


' 8 

3 

Black Orpingtons . . 

King and Watson 

75 

118 

193 


9 

7 

White Leghorns . . 

A. H. Padnian 

87 

105 

192 

1 

10 

30 

Mrs. Stevenson 

93 

99 

192 

J 

1 

48 

,, 

Griffin Cant 

86 

103 

189 

12 

62 


R,. W. Pope 

80 

109 

189 

J 

1 

3J 

J. Ciimpbell 

88 

100 

IS8 


14 

44 

Black Orpingtons . . 

A. W. Hall 

103 

83 

186 


15 

8 

D. Fisher . . 

107 

63 

170 


16 

46 

White Leghorns , . 

H, A. Laugdon 

85 

84 

l69 


17 

38 

R. MOV 

67 

100 

167 


18 

24 

Sargenfri Poultry Yard 

63 

99 

162 


19 

6 


J. B, Macarthur 

58 

103 

161 



39 

» 

W. G. Swift 

69 

90 

l59 


21 

29 

S3 

J. B. Brigdeu 

71 

85 

156 


22 

45 

25 


Wooldridge Bros. 

R. L. Appleford 

71 

35 

85 

112 

156 

147 

/ 

1 

24 

37 

,, 

C. B. Bertelsmeier 

41 

105 

146 

25 

42 

,, 

Mrs. T. Keinpster .. 

76 

70 

146 

J 

27 

50 


A. Ahpee . . 

53 

99 

143 


2 

35 

B. Rowlinson 

44 

96 

140 


28 

35 


C. H. Busst 

52 

78 

130 

\ 

29 

33 

.» • • 

H. McKenzie 

58 

72 

130 

1 

63 

!» 

Perev Walker 

41 

88 

129 

1 

3 

14 

33 

J. H. W'right 

47 

82 

129 

J 

64 

33 

H. Merrick 

65 

55 

120 


33 

49 

j> 

W. Purvis 

27 

88 

115 


34 

58 

j) 

W. J. Stock 

67 

47 

114 


35 

13 

j) 

W. B. CreUin 

32 

74 

106 


36 

56 

5J 

M. A. Monk 

46 

59 

105 


37 

15 

>S 

Mrs. W. H. Steer . . 

47 

56 

103 


38 

53 


H. Hodges . . 

49 

51 

100 


39 

27 

if 

E. Nash 

18 

80 

98 


40 

19 

a 

Cowan Bros. 

23 

74 

97 


41 

61 

Black Orpingtons . . 

Jas. Ogden 

29 

64 

93 


42 

12 

White Leghorns . . 

T. H. Stafford 

44 

48 

92 


43 

41 

A. Stringer 

39 

51 

90 


44 

5 

jj 

J. H. Brain 

18 

69 

82 

1 

45 

43 

,, 

G. Piirton .. 

21 

6l 

82 

/ 

4 

}j 

J. Blackbunie . . ; 

35 

43 

78 


47 

54 

n 

F. R. HeGaris ! 

20 

52 

72 


48 

51 

„ 

H. Hammill 


71 

71 

1 

49 

65 

Black Minorcas 

A. H. Thomson 

ir 

54 

71 

/ 

52 

Chalmers Bros. 

23 

40 

63 

\ 

51 

57 

White Leghorns . . 

B. Walker 

7 

56 

63 

/ 

22 

W. N. Ling 

11 

51 

62 


53 

21 

'JJ 

J. O’Loughiin 

38 

19 

57 


54 

32 

a 

S. Briindrett 

6 

50 

56 

1 

55 

59 

JJ ' 

W. J. Seabridge 

25 

31 

56 

I 

10 

E.C. Brown Leg- 

S. P. Giles . . 

4 

61 

55 

1 



horns 





> 

57 

60 

IWiite Leghorns . . 

Miss B. E. Ryan 

11 

44 

55 

i 


69 

Morgan and Watson . . 

19 

33 

52 


59 

68 

Silver Wyandottes 

W. j. MeKeddie 

20 

30 

50 


60 

16 

R. Jobling 

20 

29 

49 

1 

61 

18 

\Yhite Leghorns . . 

B. Mitchell 

13 

36 

49 

r 

36 

Old English CTame 

K. J. Barrett 

1^ 

22 

40 

1 


66 

White Leghorns . . 

J. Moloney 

14 

26 , 

40 

/ 

00 

11 

Black Orpingtons . . 

T. S. Goodisson 


31 

31 


65 

55 

Brown Leghorns . . 

J. Matheson 


18 

18 


66 

17 

Wiiite Leghorns . , 

S. Childs . . 

"1 

10 

11 


67 

34 

JJ 

Reg. F. B. Moore 


3 

3 


68 

67 

Anconas . . 

A. E. Manning , . 

.. 

..... 



69 

26 


(Reserved) 







. 

Totals . . 

3 227 

4,844 

8,071 
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A YEW PEST TO MAIZE. 

harlequin fruit bug. 

{Dindymus versicolor.) 

C. French, jm,^ Acting Government Entomologist. 

During the last few weeks letters have been received by the Lntomolo- 
gical Branch from Mr. J. A. Bayford, State School, Omeo, Gippsland, 

in reference to insects causing 
damage to maize cobs. On 
asking for specimens he kindly 
forwarded me a supply, to- 
gether with a damaged maize 
cob. On examination I found 
the insects were the well-known 
Harlequin Bugs, which are 
natives of Australia. They 
are occasionally destructive to 
apples, &c., as they insert 
their rostrum or beak into the 
fruit, causing it to become 
spotted. The markings re- 
semble the disease known as. 
Bitter Pit.” 

Mr. Bayford says I am 
sending a specimen known here 
as the Soldier Beetle, which is 
doing much damage. To-day 
the local surveyor show^ed me 
how they were destroying his 
maize cobs wherever the out- 
side covering had been loosened 
in any way that gave them a 
chance to get at the maize in- 
side. The maize cobs were 
covered with these insects.” 

‘‘I am forwarding with this 
a maize cob from the patch I 
mentioned to you. You will 
notice that the bugs have 
damaged the end of the cob, 
and if I have succeeded in im- 
prisoning anything like the 
number that was on the cob 
when I picked it, you will be 
able to realize how they are 
swarming in the garden. 
Quite a large percentage of the 
cobs are damaged in the same 
manner as the one I am for- 
warding. They have done very 
much damage in this particular 
garden, attacking tomatoes, 
straw' berries, raspberries, and 
other plants. Another garden- 
owher tells me that they 
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caused almost all his peaches to fall off before they were ripe by attadviiif^ 
the fruit near the stem.'- 


The maize cob submitted to me was attacked towards the top, the 
damaged grain being of a dirty white coloui, caused by the bugs sucking 
its juice. 

Prevention and Remedies. 


Should the insects obtain a footing in the maize-growing districts of 
Victoria, they will cause losses to growers ; therefore, 
when the bugs are first noticed, means should be at 
once taken to prevent their spread. 

As the insects deposit their eggs amongst rubbish, 
and under logs, stones, old posts, &c., it is advisable 
that the maize field be kept as clean as possible. All 
weeds should be destroyed by burning. They should 
not be heaped round the maize field, as they foim 
favourite breeding places for these pests. 

Benzole emulsion spray, being particularly deadly 
to all bugs, is strongly recommended. As a deterrent 
coal tar water is useful. Boil i lb. of coal tar 
in 2 gallons of water, and while hot add from 50 
water. 



HARLEQUIN FRUIT 
EUG. 

to 100 gallons of 


STATISTICS. 


LIVE STOCK. 

The following return of the live stock in Victoria at the end of March, 
1912, has been issued by the Government Statist (Mr. A. M. Laughton) : 




Cattle. 



Districts. 

Horses. 

Dairy 
Cows 
(milking 
and dry). 

Otiier 

Cattle. 

Total. 

Sheep. 

Pig.'?. 

Central . . 

North- Central 
Western . . 

Wimmera 

Mallee 

Northern . . 

North-Eastern 

Gippsland 

100,15f5 

30,848 

75,057 

70,05( 

41,30g 

100,005 

40,138 

50,254 

133,973 

44.886 

170,054 

24.253 

18.254 
89,009 
65,054 1 

154,072 

128,922 

57,931 

181,370 

32,237 

31,385 

121,984 

157,929 

235,814 

262,895 

102,817 

351,424 

56,490 

49,639 

210,993 

222,983 

389,886 

1,191,787 

1,109,763 

.4,399,158 

2,264,108 

809.654 

2,027,841 

880,024 

1,175,469 

60,881 

19,809 

75,044 

11,962 

12,063 

44,832 

27,624 

95,854 

Total March, 1912 
Total March, 1911 

507,812 

472,080 

699,555 

668,777 

947,57s 

,878,792 

1,647,127 

1,547,566 

13,857.804 

12,882,665 

348,069 

333,281 

Increase 

35,733 

1 

30,778 

68,780 

99,558 

975,139 

14,788 
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A&RIOlJLTUIiE m VIOTORIA. 

ACREAGE AHB CROP. 

AREA AND PRODUCE, 1911-12 AND 1910-11. 

The I'oliowiug agrieiiltucal statistics for the State of Victoria Inu'c been issued b}" tb.e 
Government Statist (Mr. A. M. Laughton) : — 


Xaiiie of Crop. 

Area. 

Produce. 

Average per Acre. 

1911-12. 

1910-11. 

1911-12. 

1910-11. 

1911-12. 

1910-11. 


acres. 

acres. 

bushels. 

) iishels. 

bushels. 

bushels. 

Wheat 

2,164,066 

2,398,089 

20,891,877 

34,813,019 

9*65 

14 -52 

Oats 

302,238 

392,681 

4,585,326 

9,699J27 

15-17 

24*70 

Barley (malting 1 

36,748 

30,609 

725,803 

804,893 

19-75 

26*30 

Barley (other) 

16,793 

22,078 

298,781 

535,494 

17*79 

24-25 

Maize 

18,223 

20,151 


982,103 

=1: 

48-74 

Rye 

1,098 

2,640 

9,981 

32,647 

9*09 

12-37 

Peas and Beans 

11,535 

11,068 

181,113 

223,284 

15*70 

20-17 

Potatoes (early crop) 

t5,142 

5,606 

tons. 

17,498 

tons. 

21,140 

ton.?. 

3-40 

tons. 

3-77 

Potatoes (general crop) 

42,550 

57,298 

* 

142,172 


2 *48 

Mangel-wurzel 

797 

1,254 

9,568 

17,654 

12*01 

14*08 

Beet, carrots, parsnips. 







turnips for fodder 

658 

872 

4,953 

7,481 

7 *53 

8*58 

Onions 

3,652 

6,161 

20,911 

37,484 

5*73 

6*08 

Hay (wlieaten) 

304,388 

240,026 

357,379 

333,711 

1*17 

1*39 

Hay (oaten) 

535,146 

^ 575,791 

648,846 

: 929,781 

1 1*21 

I 1*61 

Hay (lucerne, &c.) .. 

i 20,671 

; 16,852 

26,072 

I 28,918 

i 1 *26 

: 1*72 

Grass cut for seed 

’ 1,188 

1,295 

^ cwt. 

; 1,697 

; cwt. 

; 2,904 

i cwt. 

; 1*43 

' cwt. 

2 *24 

Green fodder 

75,177 

71,826 



Vines 

24,193 

23,412 





Orchards and gardens 

59,985 

57,375 





Market-gardens 

10,331 

^ 10,778 





Other tdlage 

5,662 

6,208 





Total Area under ' ' 

Crop 

3,640.241 

3,952,070 





Land in Fallow 

1,469,608 

1,434,177 





Total Cultivation 

5,109,849 

5,386,247 






* yet available. 

t The early crop relates to potatoes dug before Ist Msuvli. 


AEEA UNDEE POTATOES IN PEINGIPAL COUNTIES. 1911-12 AND 1910 11 


Principal Counties. 


Bourke 

Grant 




Moriiington 

Dallioiisie 

Talbot 

Vaiiers. 




Buin Buln 




Reniaiiider of State 





Total 


Aren in Acres. 


1911-12. 

1 

1910-11. 

5,228 

7,230 

8,205 

9,451 

5,618 

6,877 

2,687 

3,891 

6,870 ! 

1 8,590 

3,758 

7,256 

3,612 

6,371 

11,714 

13,238 

47,692 

62,904 
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ORCHARD AND GARDEN NOTES. 


E, E. Pescott, Principal j School of Horticidiure, Burnley. 

The Orchard. 

Planting. 

The planting of deciduous fruit trees will still be continued on the 
lines laid down in last month's notes. Care should be taken to have the 
soil thoroughly sweetened and aerated, the roots should be well trimmed, 
and the young tree lirmly planted. Owing to the time that elap.ses between 
the remo\al of the tree from the nursery row and the planting of the tree 
in its permanent situation, practically the whole of the fibrous and feeding 
root system has been destroyed. It will be well to remove all of the finer 
roots,, and to thoroughly trim back the stronger ones ; this will allow the 
tree to make a new root system for itself. 

Stringfellow’s method of remo\ing the whole of the roots, leaving only 
a stub, as referred to in the Journal for July, 1909, is not advocated, but 
a modification of this might be adopted, whereby the foot system of the 
young tree will be vigorously' pruned, in order that no detrimental effect 
will remain as a result of the transplanting of the tree. It should be 
borne in mind that a vigorous root trimming will require a corresponding 
se\'ere pruning of the head. In trimming or cutting the roots, all cuts 
should have a downward face ; this will allow, when the wmund calluses, 
of a doAvnward growth of roots from the callus. If the wound or cut 
be on the upper side of the root, in all probability suckering will result. 

In planting a commercial orchard, it has been previously advised that 
the number of varieties should be limited, and that, as far as possible, 
these varieties should have a corresponding bloom period. The necessity 
for cross-fertilization is becoming more apparent each year, and it is now 
definitely known that cross-fertilization results in greatly increased crops, 
and also in fruit of an increased size. In the experiments of Waite on 
the Pollination of Pear Flowers.^’ and of Lewis and Vincent on The 
Pollination of the Apple,” their results were invariably that the largest 
fruits were crosses. Fruit-growers in this State have observed that where 
blocks of differept varieties of the same kind of fruit have been planted 
alongside of each other, the adjoining rows of the two varieties have always 
carried the heaviest crops. Experience is thus against the planting of 
large blocks of any one variety ; at the same time, the varieties must not 
be multiplied indefinitely. 

The Jonathan apple is generally considered to be a consistent bearei 
and self-fertile; but even this prolific variety may be made to largely 
increase its yield by intermingling with another variety having a similar 
bloom period ; and it has been found that the Sturmer Pippin is one of 
the best for the purpose. Dumelow's Seedling, Reinette du Canada, and 
Stone Pippin also flow^ei at the same time. For fuller information on this 
.subject reference may be made to the articles in the Journal for January, 
1911, 

Pruning. 

Pruning operations will now be in full swing. In pruning the young 
trees, heavy pruning will be required in order to produce strong growth 
and a good frame ; but as the tree advances in age, the priming wfill be 
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reduced considerably. It should be remembered that strong, heavy prun- 
ing results in wood growth, and that weak pruning steadies the tree, and 
promotes an even growth. When framing and building a tree, the forrner 
consideration is observed, and when the tree is coming into fruit bearing 
or is mature, it will be pruned according tO' the latter. Any operation that 
will cause the tree to produce less wood growth will induce the tree to 
become more fruitful, provided the tree be in a healthy condition ; so that 
when trees are mature, pruning operations, as a rule, should not be severe, 
f.ut rather the reverse. 

Old fruiting wood, and dead and dying wood should always be re- 
moved, and aged spurs should be considerably reduced, in order to make 
them produce new growths; crowded and overlapping laterals .should be 
shortened back ; fruit bearing in the higher portions of the tree should pot 
be encouraged ; and due consideration should be given to the admission 
cf light and air to all parts of the tree. 

Where varieties of fruit trees are prone to bearing crops every second 
year, their lateral system should be pruned so that they will not produce 
too heavy a crop in the fruiting year ; and at the same time they will pro- 
duce wood in their fruiting year to give a crop the subsequent season. 

A model tree will always be light on its topmost leaders, bearing the 
major portion of the crop in the lower regions of the tree. The main 
point to be noted is that a heavy wood growth in the upper portion of the 
tree tends to reduce the bearing capabilities of the tree in its most useful 
parts. 

SPRAVING. 

Spraying should be carried out on the lines indicated in last month’s 
notes, and it should be completed by the end of the month. 

Flower Garden. 

The cleaning up and digging will be continued this month. A good 
top dressing of stable manure may be given before digging, and all leaves 
and litter should be dug into the beds. 

Herbaceous plants may be lifted and stored till springtime; they 
should not be allowed to become too dry. Shrubs and small perennial 
plants may now be removed if necessary, lifting ei’ergreen ones with a 
good ball of earth. 

The planting of roses will now be carried out. The soil should have 
been well sweetened and seasoned beforehand. The plants require to be 
Firmly planted in the soil, and after planting, a vigorous pruning should 
be given to each. 

Gladioli conns for early blooming may be planted ; and, as well, plants 
of the Japanese Iris, I, Kcempferi, and the German and English Flag” 
Irises. 

Hardy annuals may be transplanted, and where these have been sown 
in the open, the clumps should be considerably thinned out. The young 
plants should be given ample room ; better flowers will result if fewer 
plants are grown, so as to give the individual plants more room, and to 
prevent overcrowding of roots. In cool districts, a few seeds of late sweet 
peas may still be .sown, and seedlings of this class of plant mav be trans- 
■ planted. 

Roses will now require pruning. In rose pruning, the rule is that 
strong-growing plants require less severe cutting than weak-growing ones. 
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As roses always flower on new wood, it is essential that to have good 
blooms the bushes must be pruned regularly. All weak growths, exhausted 
and worn-out wood, must be removed, retaining only the vigorous growths. 
Tt is generally advisable to prune to four or five eyes or buds, so as to 
have subsequent strong growths, always pruning into the previous season’s 
wood. Spindly growths, especially in the centre of the bushes, should 
be removed, the plants being trained with an open and angular habit. 

Vegetable Garden. 

The addition of gypsum to the vegetable plots prior to digging will 
rid the soil of a large number of insects that infest the vegetables in 
spring; and thus numbers of vegetable pests, such as caterpillars, aphis, 
will be killed. The gypsum may be dug into the soil, at the rate of 
about 2 ozs. per square yard. Another trouble in the vegetable garden at 
this season of the year is the snail and slug pest. The article on slugs 
and snails in the December. 1910, Journal may be consulted, but one 
means of reducing this pest is to keep the plots free of weeds. As hoeing 
is generally out of the question in winter, the weeds should be hand pulled. 
Where any foliage is in direct contact with the ground, it should be lifted 
occasionally, and a light dusting of lime sprinkled underneath. 

AW seedlings of suflScient size should now be planted out ; this includes 
onions, asparagus, lettuce, cabbage, cauliflower, &c. A planting of 
broad beans may be made, and also all varieties of peas. Seeds of summer 
cabbage, lettuce, leek, onion, radish, par.snip, may now he sown. Tubers 
of Jerusalem artichokes should be planted out, and also a few early 
potatoes. 

Seeds of tomatoes may be planted in the frames ; and also, towards the 
end of the month, seeds of melons, cucumbers, marrows, pumpkins, may 
be sown under glass on the hot-bed. 
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HEjVIIHDEHS fOH AUGUST. 

LIVE STOCK. 


Horses. — Those stabled can be fed liberally. Those doing fast or heavy work 
should be clipped; if not wholly, then trace high. Those not rugged on coming 
into the stable at night should be wiped down and in half-an-hour"s time rugged or 
covered wdth bags until the coat is dry. Old horses and weaned foals should be 
given crushed oats. Grass-fed working horses should be given hay or straw, if 
there is no old grass, to counteract the purging effects of the young growth. Old 
and badly-conditioned horses should be given some boiled barley. 

Cattle. — Cows, if not housed, should be rugged. Rugs should be removed in 
the daytime when the shade temperature reaches 60 degrees. Give a ration of hay 
or straw, whole or chaffed, to counteract the purging effects of young grass. Calves 
should be kept in warm, dry shed. Those on the bucket should be given their milk 
warm. The bull may now run with the cows. 

Pigs. — ^Supply plentv of bedding in warm, well-ventilated styes. Keej.) styes 
clean and dry, and the feeding troughs clean and wholesome. Store pigs should 
be placed in fattening styes. Sows in fine weather should be given a grass run. 

Sheep. — Apply to breeders for rams needed. Ask for good backed sheep, both 
in flesh and fleece, whether British breeds or merinos. Fat lambs weighing 60 lbs. 
live weight will sell best now — avoid the rush of the season. Stud ewe flocks 
should be gone through carefully ; put out second-rate ewes, and enter approved 
ycmig ewes in stud books. 

Poultry. — ^When yards become damp and difficult to clean a little lime sprinkled 
on surface will sweeten soil, and also act as a germicide. Keep the breeders busy — 
oaten hay scattered about will make them exercise. As the hens eat twice as 
quickly as the male bird, feed the latter by himself; tack a piece of wire netting 
on a light frame, and place it across an angle to make a small enclosure for him 
whilst he is eating. Overhaul incubators; .see that the capsule or thermostat acts 
properly; thoroughly clean lamps, egg drawers, and chimney.s. Test machine for 
two day.s before putting valuable eggs in. It is also advisable to have thermometer 
tested. When additional incubators are recpiired, it is more satisfactory to keep 
to the one make, 

CULTIVATION. 

Farm.— Second fallow where necess iry for summer crops. If required, roll or 
harrow crops. Plant very early potatoes in forward districts. Sow mangolds. 
Apply slow-acting fertili.^ers, such as blood and bone manures, for maize. 

Orchard. — Complete planting and pruning of deciduous trees. Watch for i:>each 
aphis, and spray with tobacco solution, if present. Prepare for planting citrus 
trees. Spray for woollv aphis with strong tobacco solution. 

Flower Garden. — Finish digging and priming of rosesp&c. Leave pruning of 
shrubs till after flowering. Keep w'eeds in check ; weed out seed beds. Divide 
Olid plant out all herbaceous plants, such as vfldox, delphiniums, rudbeckia, &c. 
Plant out gladioli. Complete planting of shrubs. Alulch young plants. 

Vegetable Garden, — Top-dress asparagus beds ; plant new asparagus plots. Plant 
herb divisions, and potatoes. Sow cabbage, cauliflower, peas, carrots, beans, radish, 
and lettuce seeds. Sow tomato seeds in a hot frame. Finish digging. 

Vineyard. — August is the best month for planting vines (grafted or imgrafted). 
This should be actively proceeded with and completed before end of month. Scions 
for field grafting may still be preserved as detailed last month, or belter still by 
placing them in cool storage. " They should all be removed from vines before end 
of month, at latest. Conclude pruning and tie down rods. Where black spot has 
been very prevalent, apply ist acid iron sulphate treatment (see Journal for July 3 
igu). Apply readily soluble ritrogenoii.s manures (soda nitrate or ammonium 
sulphate) towards end of month. 

Collar. — Rack again, towards end of month, wines which have as yet only been 
cmce racked (spring racking). Fill up regularly all unfortified wines. Clean up 
generally in cellar and whitewash walls, woodw'ork, &:c. 
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WHEAT AND ITS CULTIVATION. 

[Continued from page SjS.) 

Xo. 6.— METHODS OF CULTIVATIOX. 

By T. E, T\ Richardson, M.I., B.Sc. [Agric.), 

A grid III tural Sup cri ntend cut . 

In the preceding article, consideration was given to the practice of 
continuous cropping with wheat, and to the practice cf barefallowiiig. 
Continuous cropping with wheat year after year stands condemned, both 
by theory and by practice. Under xjioneering conditions it may be jus ti- 
llable as a temporary exi'iedient, but under normal conditions of cultivation 
it should be abandoned'. Under pioneering conditions, land is usually 
cheap, whilst capital and labour are comparatively dear, and the pioneer, 
therefore, substitutes the cheaper factors of production for the more costly. 
Hence the initial system of farming is invariably extenswe, for as much 
land and as little iaboiir and capital as piossible are used in production. 
The individual areas are relatively large, and the average yield relatively 
small. Continuous cropiping is commonly resorted to, and the soil is of 
such virgin richness that it will produce large crops in spDite of the com- 
paratively crude methods of cultivation. When the soil begins to show 
signs of diminished fertility and production, the x^i^Jiieer frequently 
wanders further afield, and leaves the problem of soil improvement to 
others than himself. 

The Hill River E.state, in 1875, as .shown in the accompanying illus- 
trations, is a typical example of the extensive methods of cultivation 
practised in the pioneering days. In 1875. the estate was 60,000 acres in 
extent, and carried 50,000 sheep. The cultivated land was in large fields, 
one of which was 3 miles long, and contained, in 1873, no less than 
4,250 acres of wheat in one block. According to H arcus’ History of 
South Australia (1876),” the ploughing was jierformed, in 1874, by '^Thirty 
four-horse teams drawing a double plough, and five single ploughs striking 
cut. The seed, which was of several kinds, to a.scertain the best, was sown 

8805. p 
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the first week in June with six of 
Adamsonhs 22-ft. broadcast machines, 
sowing 40 acres a day each. The 
pickling used is bluestone, and an in- 
genious dipping apparatus is used by 
^vhich a bag at a time can be done ^vitl^ 
great rapidity. The lands are ploughed 
in I -chain widths, and harrowed by 
fifteen sets of six-leaved harrows, doing 
a land in two turns. The harrowing is 
done at the late of 500 acres a day. 
As harve.st approaches, 2 -chain wide 
strips are cut by mowing machines, at 
intervals, cutting the wheat into 200-acre 
blocks, and then the strips are ploughed, 
for the prevention of fire. Thirty -seven 
strippers are used to take off the cro]) 
(1874). Three crops were taken off in 
succe.ssion, and then the land was laid 
down to pasture.’' 

Four years later, there were 850 
working horses fed under cover every 
day ; the amount of land under crop was 
11,000 acres per annum; and 65 
strippers were used in taking it off. I 
am indebted to Mr. John Emery, of 
Adelaide, formely Resident Manager of 
the estate, for the photographs illus- 
trating the teams at work. 

From continuous cropping to bare- 
f alio wing is a natural transition, 
especially in a relatively dry district. 
Continual cropping with the same crop 
encourages weeds to such an extent as to 
ultimately render a period of rest and 
cleaning ab.solutely necessary. 

The marked advantages of this period 
of rest and cleaning must have appealed 
yexy strongly to the early pioneers. So 
far as barefallowing is concerned, we 
have already seen that it is an indis- 
pensable preparation for a maximum 
crop in all districts where the rainfall 
is relatively low, and that it enables the 
wheat crop to make the very utmost use 
of a limited rainfall. It was noted, 
too, that in the more humid districts 
problems . relating to moisture con- 
servation are of minor importance, 
and that barefallowing is unnecessary, 
and should be replaced by a skilled 
system of catch cropping and rota- 
tion. Finally, it was noted that 
in the dry districts no system of 
cultivation can be permanently effective 
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unless it provides, not vnilv for the conservation of moisture, l)iit also 
for the conservation of fertility. Attention was concentrated on the former 
principle in the preceding article. Let us now consider the latter prin- 
ciple. The weak })oint in the practice of l;>arefailo\ving is that it 
tends to deplete the soil of organic matter. Organic matter — by which 
is meant vegetable or animal matter in the process of decay — is the soil’s 
■nost valuable constituent. It has an important physical, chemic'al, and 
biological effect upon the soil. It acts physically, by increasing the 
capacity of the soil for holding moisture, and by improving its texture ; 
chemically, by supplying nitrogen necessary for the growth of the crop 
and by unlocking the dormant stores of plant fo;:>d and making them avail- 
able ; and, biologically, by affording the necessary material for the promo- 
tion of vigorous bacterial growth within the .soil. 

It may readily be understood, therefore, that the presence of this 
important ingredient in ample quantity will mean success, whilst its 
absence will mean disaster, and wdien the organic content of the soil 
becomes lessened, the crop -producing power will be .seriously impaired. 

Alternate barefallowing and wheat cropping, without a period of rest 
or^ pasturage, tvill ultimately deplete the soil of its organic matter, and 
this depletion will be hastened by the practice of burning the stulible. 
Local figures are wanting as to the rate at which organic matter is lost 
by slow oxidation in the process of fallowing; but there can be little 
doubt that the loss in dry, hot districts is considerable. The loss through 
burning of stubble of a 15-bushel crop, however, may be set down "at 
1.T45 organic matter per acre {vide page 203). To counteract 

tliese losses should be the aim of every practical farmer. It is a. 
matter of^ common observation that many of our old wheat lands 
are becoming more difficult to plough and reduce to a satisfactory tilth 
compm-ed with \urgin land of the same character in the same locality, 
i his is (jiie 11 lustration of the effect of a reduction of the organic content 
of the soil. There are three general wavs of supplying the soil with the 
organic matter necessary to maintain its’ fertility— ’ 

(1) By the application of farmyard manure. 

(2) By pasturing and by rest.’ 

(3) By green manuring. 

bnder the conditions that olAain in the wheat areas, the a])|)lication 
of farmyard manure as a praciical means of counteractiug the depletion 
of organic matter is out of the Question. The average wheat holdino- is 
far too large to be appreciably affected by the totality of farmyard manure 
produced on the farm. ^ In districts where intense culture is practised, 
however, and where individual holdings are relatively .small, the use of 
tarmyarcl manure as a means of restoring organic m'atter becomes prac- 
ticable. The average wheat-farmer, with his relatively large holding, 
must, therefore, depend either on pasturing, rest, or green manuring for 
the maintenance of the organic content of his soil. 


HI. — Rotation Systems for Wheat. 

rmnbh?a necessity for some sort of rotation in a svstem of 

Vf cropping with the same crop, and the' biennial 

sistem of cropping and barefallowing, have been shown to fall short 
ririr ’■‘-'^uirements of a permanent system of agriculture. It is very 
c?onu^u^TTf "-heatyarmer follows the strict practice of alternate 

d ] I h and fallowing. Sheep have now become an integral part of 
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every wheat farm, and portion, at least, of the area is therefore 
periodically reserved for pasture, and a more or less regular rotation is 
practised. 

Advantages of Rotation , — The most important advantages accruing 
from a rational system of crop rotation is that it leads to the best possible 
utilization of the resources of the soil, and makes for maximum crops. 
Different crops wary very widely in the manner in which, and the depth 
at which, they obtain their nutriment from the soil. Some obtain it from 
relatively shallow depths, whilst others are deep rooted, and, by alternat- 
ing such crops, the store of fertility is more ex’enly used up. A well- 
planned system of rotation leads to a better and more economical distri- 
bution of labour throughout the farm vear, and thus enables a farmer to 
offer permanent, instead of casual, employment to farm hands. IMoreover, 
it aids in preventing the ravages of disease, for crops susceptible to the 
attack of specific fungoid pests are less liable to be attacked when grown 
in rotation with other crops. An illustration of this may be seen with 
regard to take all ” in wheat. It enables land to be cleaned without the 
employment of special labour, for where one kind of crop is grown 
repeatedly, the weeds favoured by that crop cannot be kept in check. 
Finally, it provides a means whereby the fertility of the soil may, by 
rational treatment, be maintained, and e^’en increased. 

A regular system of rotation — by which is meant that different kinds 
of crops are made to succeed one another on the same ground in regular 
order — is a feature of the advanced forms of agriculture practised in the 
older countries of the world. We must not fall into the error of assuming 
that because certain rotations are found profitable in the densely populated 
countries of Europe, tlpat they would be equally applicable in a new 
country like Australia, with a relatively sparse population. 

The most adwinced and profitable rotation for us will be that which 
is best adapted to the exigencies of our peculiar climatic and economic 
conditions. What are the conditions obtaining in the wheat areas? The 
climate is siicli that the greater part of the rain falls rJuring the winter 
months. The spring and summer rains are irregular, and rarely copious. 
Hence, in the wheat areas proper, the growing of summer crops is more or less 
risky and uncertain, and for securing suitable crops for rotating with wheat 
we are driven back to the use of winter-growing forages or cereals. 

Among the economic considerations, the labour problem is of great im- 
portance. To break away from an extensive system of culture and adopt 
intensive methods is to change from a system in which a minimum of labour 
is required to one necessitating the employment of a maximum of labour. 
To rear and feed a large number of live stock, to rotate and diversify 
crops, and to follow the hundred- and-one practices of the intensive 
farmer, imply the expenditure of additional capital and labour. In 
densely crowded countries, the latter factor of production is usually 
abundant. In a sparsely populated country, in which immigration cannot 
keep pace with local requirements, trained farm labour is at a premium. The 
increasing cost of, and difficulty in securing, efficient local labour are 
already inducing many farmers to lessen the area devoted to cultivation, 
and increase the area devoted to grazing. 

The size of the holding is obviously an important factor in determining 
the method of cultivation adopted, for the smaller the holdings, the more 
intense must be the methods of cultivation. According to the Year-Book of 
Victoria for 1910-11, more than one-half of the total area, ix. 2,916,671 
acres, devoted to cultivation in the whole State was confined to holdings in 
which the amount of privately owned land varied from 500 to 2,500 acres. 
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The values of farming land in the wheat areas have an im[)ortant bearing 
on the methods of cultivation followed. Throughout the wheat areas, land 
values ha\'e considerably appreciated during the past decade., and this 
appreciation has been largely due to the increased producti\-e power of the 
soil, brought about by im|:)rovements in cultivation, crop rotation, and in 
the adoption of artificial manures. It may be contended that the present 
prices represent highwvater mark, and that values are not likely to ascend 
beyond the present limits. This belief, however, Avoiild imply that we 
have reached such a high stage of development in wheat growing that 
further impro\'ements are impossible. It implies that the system of 
agriculture practised at the present time, which, by the way, is quite 
normal in a country occupied by a mere handful of people, must be a 
permanent characteristic of a country with an ever expanding population. 
High though the land values may be, it is certain that they must ulti- 
mately continue to rise tvith the pressure of population, and those whO' 
find themselves unable to make satisfactory interest on the enhanced 
capital values will gradually make way for those who can. 

Let us now consider the rotations practised under existing economic 
conditions, and endeawuir to see whether we may reasonably expect im- 
proA’ed rotations in the future. A very widely practised rotation in the 
wheat areas is that of wheat, pasture, barefallow. This practice 
enables but one crop in three years to be taken off a given piece of land. 
One-third of the farm area is de\’oted to^ pasture for sheep and lambs, 
whilst the remainder, for a portion of the year, is under barefallow. 
Obviously, such a rotation could only be practised in a district where 
land walues are relatively low, and where individual holdings are con- 
siderable. Since but one crop is taken off in three years, and the crop 
is fallowed by a \'ear of pasture, the system is not exhausting, and with 
careful working one would expect a succession of heavy crops for many 
years. The preparatory year of careful barefallow guarantees the suc- 
cess of the wheat crop, but whether, under ordinary conditions, the year 
of pasture will accumulate sufficient organic matter to cover losses through 
fallowing has not been determined. Of course, only a portion of the 
organic and mineral constituents of the pasture is returned in the animal 
droppings, and under ordinary conditions the lambs and the wool are 
sold off the farm. The important point about this rotation is that it 
requires a minimum of lali^ur, and is well adapted for a district in 
which holdings are large, and land is relatively cheap, and the rainfall 
scanty. 

It must be noted, however, that with the increasing land values the time 
must come when, in the more favoured wheat districts, the returns will be 
insufficient under this system of rotation, to cover expenses, and leave a 
profitable margin of interest. While land is, say, ^3 to ^10 an acre, 
one 1 5 -bushel crop in three years may yield a fair rate of interest over 
and above expenses, but the contrary might be the case if the monetary 
value of the land doubles. 

A modification of this rotation is largely practised in the Wimmera, 
and consists of Wheat: Oats (for pasture): Pasture: Barefallow. The 
wheat is sown on well-prepared barefallow, and after the wheat is 
harvested, oats are disced in the autumn on the stubbles, and utilized for 
pasture. After oats, the paddock is depastured for sheep and lambs, and the 
rotation brought to a close by a season- of barefallow Under this scheme of 
rotation there can be little doubt that the organic content of the soil may 
be maintained, as two years of pasture are given for every year of crop. 
As will be shown later, however, the nitrogen content of the soil is not 
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likely to increase unless legumes, such as trefoil and clover, regularly appear 
in the pasture. As with the three course rotation the labour difficulty is reduced 
to a minimum. The area of wheat actually in crop will be smaller than 
if the former rotation were practised, but the number of sheep that may 
be safely kept on the farm will be much greater than with the corresponcb 
ing three-course rotation. These may be regarded as the prevailing rota- 
tions at present in vogue in the wheat areas, and it will be seen that they 
fit in \rell with the existing economic conditions in the wheat areas. 

From time to time various forage crops, such as peas, rape, rye and vetches, 
barley, &c., ha\’e been grown in more or less regular rotation vdth wheat 
and barefallow in the drier areas, and the results have been such as to 
lender it extremely probable that these croxos will ^tn important part 

in tJie future of wheat growing, more esxtecially as the lamb industry is 
now firmly established. l^Iany indi\adual cases are on record where 
farmers ha\'e been strikingly successful in combining the cultivation of 
these crops with that of wheat to the great benefit of the latter. As yet. 
however, no regular and definite rotation of forage crox:)S with wheat and 
barefallow has been applied to anv consitlerable area of the wheat belt 
Xaroper. In this direction there is scope for much useful experimental 
work. A systematic test of different rotations of forage crops, with cereals 
and barefallow, extending over a sufficient x)ericd of years to eliminate the 
error effect of season and climate, would x^i'ovide data of very material 
value for deciding the merits of different rotations, for the drier districts, 
and would indicate whether it is possible to get more than one crop in three 
years or one crop in four years. 

The fundamental weakness of alternate crox3ping and baref allowing 
was seen to be the dex)letion of the organic content of the soil. It is only 
when the soil is rich in organic matter that the highest yields may be 
obtained from barefallowing, and the feeding off of forage crops, grown 
in systematic rotation with wheat, x'^ro'^’ides the growler with a means of 
preventing the depletion of the organic content of his soil. The grow- 
ing and feeding down of forage crox^s should, therefore, be made to sup- 
plement barefallowing, and the problem to sol\’e is What are the best 
forage crox)S to grow in dry districts, and wirat should be their position 
in a rotation? ” 

This can only be determined bv svstematic experimentation, /hr., by try- 
ing all possible combinations of forage crops, barefallowing and wheat, and 
determining accurately the monetarv net return from each passible com- 
lination. A modest effort has been made this season at Rutherglen to 
test the merits of different systems of croxj rotation for wheat. These 
will [moltably be extended next season, and ijrwision made for tests under 
drier conditions than Rutherglen. For the x^resent .season the following 
rotations have been laid dowm : — 

(1) Wheat and barefalkwv, alternately. 

(2) Wheat, pasture, baref allowc 

(3) Wheat, oats, pasture, barefallow*. 

(4) Wheat, rape, fallowc 

(5) Wheat, non-leguminous forages, leguminous forages. 

(6) Wheat, forage croxas, alternately. 

(7) Wheat, forage crops, fallow*. 

(8) Wheat, forage crops, barley or oats, legumes. 

(9) Wheat, rape or kale, barley or oats, rye and vetches mixed. 

(10) Wheat, non-leguminous forage crop, leguminous forage crop, 

barley, fallow. 

(11) Wheat, oats, green manure. 
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it is not, of course, expected that all these rotations will succeed. In- 
deed., some of them must obviously be of little value in the district. The 
systematic recording of the results of the tests over a period of years, how- 
ever, should throw considerable light on the subject of crop rotations for 
wheat in dry districts. The best rotation, of course, tvill be the one. which 
continues to yield the best financial returns over a period of years, under 
the economic and climatic conditions of the district. 

The restoration of organic matter to the soil can be brought about by 
green manuring, as well as by the feeding down of forage crops. Green 
manuring, i.e., the ploughing in of green crops such as peas, rye, and 
vetches, &c., is a much more effective method of restoring organic matter 
to depleted soils than the feeding down of forage crops. As, how^exer, the 
feeding value of a green crop is usually greater than its manurial value, 
the general practice is to convert the crop into milk, mutton, or beef, in- 
stead of ploughing it under. 

Crop rnfation must be supfleniented by Soil Fertilisation, — Before 
leaving the subject of crop rotation there is one important point to bear 
in mind. No system of crop rotation — howev’er well conceived and carried 
out — can make up for any shortcomings in either cultivation or manur- 
ing. There are many who think that crop rotation is a substitute for 
manuring. i,e., rotation of crops in itself will maintain the fertility of 
the soil. Crop rotation alone, imthout adeqimie manuring, will not in- 
crease, nor even maintain, the soil's fertility. No system of crop rota- 
tion can add one single pound of any of those inorganic elements so 
essential for ijlant growth. Moreover, unless legumes are grown, or un- 
less they appear naturally In the pastures, even the nitrogen content will 
not be maintained. A rational sy^stem of crop rotation docs increase the 
organic content of the soil, simply because the plant can obtain its organic 
matter from the carbon dioxide of the atmosphere. We have already seen 
(P, 201) that 95 per cent, of the dry weight of the plant is obtained 
from the air, and, therefore, when a crop is ploughed in as a green 
manure, or fed down on the land with stock, the soil is enriched by the 
organic matter which the plant has secured from the atmosphere. But 
no scheme of cro}) rotation, in itself, can add one iota to the inorganic 
portion of the soil. Rotation of crops must, therefore, be supplemented 
by the application of inorganic manures, if the fertility of the soil is to 
be maintained or increased. Nothing could be clearer on this funda- 
mental point than the results obtained during the last seventy years at the 
Rothamsted Experimental Station. The results obtained in the Agclell 
field represent the world's be.st information on this point. In the Agdell 
field the famous Norfolk four-course rotation — turnips, barley, clover, 
wheat — ha>s been practised for over seventy years. In any one year there 
were three plots for each crop, viz. ; — 

(1) Unmanured. 

(2) Manured regularly with ])hosphates. 

(3) iManiired regularly with phosphates and nitrogen. 

Ihe following table shows very clearly that (i) on Section L, where rota- 
tion wots carried on without soil fermentation, the yields in turnips, barley, 
and wheat have regularly and continuallv declined. After the first year the 
turnip yield on this plot never exceeded 3 tons per acre, i.e., they were 
always grovvn at a loss. The barlev average dropped from 46.5 to 13.7 
bushels, whilst the wheat dropped from 29.7 bushels to 18.9. 
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Summary of Results of Crop Rotation in Adgell Field, 
Rothamsted, since 1848. - 




Section I. 

Unmanured. 

Section 11. 

Phosphates. 

Section III. 

Phosphates and Nitrogen. 


Turnips. 

Barley. 

Wheat, 

Turnips. 

Barley. 

Wheat. 

Turnips. 

Barley. 

Wheat. 


lbs. 

bush. 

bush. 

lbs. 

bush. 

bush. 

lbs. 

bush. 

bush. 

(1) First Crop, 1848 

19,534 

46-5 

29*7 

25,004 

36-3 

30 

25,032 

35*9 

30-3 

(2) Average of first 








20 years 

5,264 

38*0 

29*6 

18,561 

36‘S 

32-5 

31,198 

46*3 

35-3 

(3) Average of second 








20 years 

1,723 

22*5 

21*1 

17,669 

28*1 

30-1 

31,790 

41*1 

32-0 

(4) Average of third 





1 




20 years 

967 

13*7 

18*9 

25,275 

22*2 : 

i ! 

88-9 

41,739 

29-2 

36-4 


(2) On Section II. the «Tr)pIication of phosphates has maintained the 

yield of turnips, and has increased the wheat yield by 25 per cent., wliile 

on the unfertilized plot the yield of turnips dropped to less than ton 

per acre, the plot manured with phosphates has averaged nearly 12 tons 
per acre during the last twenty years. The barley crop shows a falling 
off, but it remains twice the a\'erage of the unfertilized barley crop. 

(3) The turnip crop, on Section III., manured with phosphates and 

nitrogen, has increased from 12 tons to 20 tons per acre. The barley 

crop, which folR-ws the turnips, seems to have suffered from the increased 

demands made by the heavy crops of turnips. The average yield, how- 
ever, is more than twice that of the unfertilized plot. Finally, the high 
initial wheat yield, 30.3 bushels, has not only been maintained throughout 
the whole sixty years, but has even increased during the last twenty years 
to 36.4 bushels. Soil fertilization is, therefore, bound up with crop rota- 
tion, and is indispensable for the maintenance of soil fertility. 

{To be C 07 iiimied.) 


THE OLIVE. 

By L. Macdo7iali, F.R.H.S., Horiiculfurisi, Dookie Agricultural College. 

{Continued from page 408.) 

Pest s — c 0 nfinued. 

The Brown or Black Olive Scale {Lecanium olea) : This pest is said 
to be the most general among our olive trees. Owing to its adaptability 
to various conditions and its disposition to attack such a large number of 
plants, it is found to be one of the worst to cope with. Citrus, trees, many 
of our garden shrubs, and even deciduous fruit trees, are liable to its 
attack. Usually it is accompanied by another serious trouble, the Sooty 
Mould Fungus. This pest appears, to be the natural concomitant of the 
olive scale living as it does on the sugary secretion of the scale insects. 
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The eggs, pinkish in colour, are very minute, and hard to distinguish. 
The colour and appearance of the scales vary through the different stages 
of their life history. The young insects that have just hatched^ out have 
also a pinky, somewhat transparent aiipearance. As the scales begin to grow 
they assume a vellowish colour with darker markings ; gradually, as thet" 
mature, they become grey, brown, and^ black, and vary considerably in 
size, some of the adult insects being quite large. 

The adult female usually occupies the whole of the space under the 
shell-like co\’ering, but when* egg-laying begins --and it continues for .some 
time— a gradual diminution takes place in her size, until there is practically 
nothing left but a filament of skin, the eggs occupying the whole of the 
space under the covering. 

With regard to the number of eggs laid by an adult female, some 
difference of opinion appears to exist, between 200 and 300 are said by 
some authorities to be al>out the average. In observations on this point 



FIG. 21. — BLACK OLIVE SCALE (MAGNIFIED). 


carried out by the writer, the number of eggs found under each scale was 
much greater. In no case, in fact, was the number less than 700, and in 
the greater number of cases, noted considerably over 1,000 were found. 
It must be stated, though, that all examined were well-developed specimens, 
living somewhat isolated from others. Probably the number of eggs found 
under the a\'erage scale shell, where they are crowded together, would be 
much less, and would more likely approximate the numbers first mentioned. 
However this may be, it is certain fliat this insect is fairly prolific, and 
will soon spread if left unmolested. 

The usual methods of combating this pest, and those of a similar kind, 
are by spraying or fumigation. In spraying petroleum compoimds are 
most favoured ; they are cheap, easy to prepare, and, if properly applied, 
effective in reducing the pest. 

Red oil, crude petroleum oil emulsion, and kerosene emulsion are all 
prepared in the following way Boil i gallon of water and i lb. of 





lo Aug., 1912.] 


The Ohvc. 


467 


sliced-up hard soap, or 2 lbs. of soft soap, until the soap is dissolved. 
Remove from the fire and add 2 gallons of the oil, thoroughly agitate with 
a force syringe for about five minutes, or until emulsified, replace on thp 
fire again after adding the oil. The greatest care should be taken that 
does not boil over or drip into the fire, as, owing to its inflammable nature, " 
it is exceeding! v dangerous. 

If the mixture has been properly prepared, it will set when cool, and 
no free oil will be noticeable on top. The presence of free oil indicates 
either an insufficiency of soap or of emulsification. Sufficient stock may 
he prepared at once in the abo\’e way to last all through the season. In 
making up for use the stock should be heated up or diluted in hot water. 

In applying the red oil preparation use at the rate of r in 20 to i in 
30, according to the time of application. In autumn or late summer, or 
on badlv infested trees the stronger strengths may be used, while the 



weaker solutions should be used in spring, when the new growth is on the 
trees. The olive, being an evergreen tree, will not bear the winter 
strengths used on deciduous trees. Crude petroleum and kerosene emulsion 
should be used at strengths from 1 in 12 to 1 m 15. 

Resin wash and the lime and sulphur wash may also be used. Although 
all these sprays are of value in reducing the pest, it is very rarely that 
they succeed in completely eradicating it on evergreen trees. The only 
effective method of doing this economically is by fumigation with hydrocyanic 
acid gas. Full particulars of this method appear in the Journal of Agri- 
culture, June issue, 1912, pages 366 to 374, 

The chemicals used and the gas generated are exceedingly dangerous 
poisons, and should be handled with the greatest care. The" gas should 
never be inhaled. The chemicals should be securely locked away when 
not in use. 
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The Red Scale {Aspidioius rossi): This pest must not he confused 
with the ‘‘Red Orange Scale {Aspidiotus aiirantii). It belongs to the 
great familv coccididm, the members of which are responsible for a great 
aiiiouiit of ’damage ex'ery year to both fruit and ornamental trees,, It 3 S 
one of the most common of the scale here, ^t api^ears to flourish some- 
what better in the coastal regions than in the inland a,ieas j this is due, io 
part, perhaps, to the presence of more succulent vegetation, more e(|ual)]e 
conditions, and the greater shelter in the dense foliage of southern wood- 
lands. 

This scale differs considerably from Lecaniiim olece, inasmuch as it 
appears to secrete very little honeydew. consequently \'ery little of the 
black fumagine that lives on this secretion, and is so conspicuous a feature 
of the latter’s presence, is noticeable. 



FXG. 23. — OLIVE LEAVES SHOWING ATTACK OF SOOTY MOULD. 


The treatment adopted for the Black Olive Scale should be applied 
also for this one. 

The Ikhite or Oleander Scale {Aspidiotus nerii) : This scale sometimes 
attacks the olive as well as a number of other evergreen trees. It has a 
very wide distribution, and is very hard to dislodge when once well estab- 
bshed. It is greyish white in colour, often changing to grevish browm. 
The scales are about i-25th to i-i2th of an inch in diameter. The female 
puparium is almost circular and somewhat larger than that of the male, 
which is small and elongated. Owing to the absence of the “Sooty 
Mould Fungus wdth this and Aspidiotus rossi, it is more difficult to 
detect an early attack than in the case of, for instance, Lecanium olem. 
When once they are discovered, however, no time should be lost in apply- 
ing the most effective remedies. 

rreatnient. Ibis should be carried out with contact spravs cr fumiga- 
tion, as is recommended for Lecanium oUa. 
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A small parasitic fly is found to be attacking this scale, and iending a 
hand towards its suppression. However, the grower must as vet look to 
other means of effectix'ely combating it. 

The Sooty Mould Fungus. — This fungus is known in many places as 
{Meliola camellice, Sacc.). Some difl'erence of o|:)inion exists as to whether 
this is its right name. It does not appear to be definitely settled which of 
the species of this fungus — if they are \’arious — feeds on the honeydew of 
the scale insects on different trees. It is very probable, as pointed out by 
Mr. McAlpine, that different species cause the trouble in different countries 
and on different trees. The Black Blight {Capnodium citric olunu McAlp.) 
which attacks citrus trees in this country, appears to live, like allied forms, 
on the sugary secretions of aphides and scale insects. However this may 
be, it will usually be found sufficient for the purpose of the horticulturist 
to knoAV that the various forms of this fungus have a similar effect in 
injuring the functions of the leaves, and that if the trees are kept free from 
the presence of scales or aphides the fungus also ceases to exist. 



FIG. 24. — OLIVE TWIG ATTACKED BY RED SCALE (aSPIDIOTUS ROSSI). 


Trees attacked by the Black Olive Scale are u.suallv easily distinguished 
by the dark appearance given them by the presence of the Sooty Mould 
Fungus ; the leaves also become shiny and sticky in cases where the attack 
is severe. The chief injury caused by the fungus is the clogging up of 
the stomata of the leaAcs, and in cases where there is a bad attack the 
branches and leaves become almost completely covered with an incrustation 
of this fungus, and, consquently, cannot properly perform their functions. 

Treatment.-— Since this disease derives its food supplies from the secre- 
tions of aphides or scale insects, it is obvious that by destroying such 
insects you also do away with the food supplies of the fungus ; and, as a 
result, it soon disappears. Hence the grower should direct his attention 
firstly to the destruction of the scales. However, to hasten the removal 
of the fungus a weak solution of some fungicide — such as Bordeaux 
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mixture— -may be used in conjunction with the spray that is used for the 
treatment of' the scales. 

The Olive Tree Bug (Froggaiiia olivina). ^This bug does not appear 
to have claimed the attention of growers in this State. According to Mr. 
Froggatt, it has a wide distribution in New South Wales, where its native 
host plant is the mock olive [Noteleee longifolia), and since this tree is 
also native to this State, it is possible ^that the olive bug may also be 
present. Though instances are recorded in New South Wales of this bug 
having transferred its attention from the native olive to the cultivated olive, 
it has so far done little damage ; nevertheless, where sufficiently numerous, 
a great deal of damage can be done. The bug itself is very small (being 
about i-i6th of an inch in length), and dark brown in colour, and although 
it can hardly be regarded as one of the olive pests here, it may possibly 
become one, and growers should be on the look out for its appearance, 
especially in those districts where the native olive grows. Where it is 
once detected precautionary measures should be immediately adopted 
against its extens^lon. 

Tuberculosis (Bacillus olccc)- — It is found that this disease causes the 
formation of various sized tiibercules or nodules on the main branches. 
They, of course, interfere with the healthy development of the shoots, and 
if ailoAvvd to remain will gradually multiply. The trouble takes place in 
the wood-fibres under the bark, consequently it is difficult to apply any 
reraedv effectively. The affected parts .should be cut out and burned. 
This disease is prevalent in the Mediterranean countries, but does not 
appear to ha\’e been found in this country. 

The Olive Fly {Dacus olece ossi). — This is jmobably the most dreaded 
of all the olive pests in the groves adjoining the Mediterranean. For years 
T has worked enormous damage. Owing to its habits and method of attack 
it is one of the most difficult to cope with. Its life history and mode of 
attack appear to be very similar to that of the closely allied species, the 
Mediterranean Fruit Fly (Ceratiiis cafiiaia, Weid). The fly itself is about 
one-fifth of an inch in length, yellowish red in colour, with dark stripes 
cn the al:domen. The eggs are of a golden hue. The pest is most |,n'eva- 
lent about the time of the fruits ripening, and if the affected fruits do 
not fall by the time the larvae ha\’e developed sufficientlv to- enter the 
pupating stage they fall to the ground and seek some harfiour in wdiich to 
pupate. The larvae, which are hatched out in a few days, burrow through 
the fruit, breaking down it.s tissues and quickly rendering it unfit for use"^. 

As before stated, the method and period of this fiybs attack render it 
very^ difficult to carry out any effective method of combating it. Since 
the insect is concealed in the pulp of the fruit during those stages of its 
life history where its damaging work is carried out, it cannot be attacked 
by mean.s of a spray, methods of suppression must be directed chiefly 
against the moth itself. The traps u.sed for other fruit flies would probably 
be^ found of value for this one. They are made of shallow tins with a 
kittle kerosene in them, and hung in the trees. Experiments made with 
various chemicals would reveal something which would attract the flies 
and prove of ^ value in minimizing the pestj spraying with sweetened 
poisoned solutions has been carried out in Italy with some degree of 
success. 

The Olive Moth {Oruga minadora ), — The caterpillar of this moth is 
responsible for some degree of damage in the older countries, but so far as 
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the writer can ascertain it is not doing any damage in the plantations here. 

It attacks chiefly the branches at the butt, sometimes also the fruit. Its 
attack is noticeable by the formation of galls on the shoots. The fully- 
grown insect is greenish white in colour and the larvae yellowish. 

The Olive Twig Borer {Polycaon co 7 ifertu$).~~~-li\ih beetle is reddish 
b-rown in colour and about § inch in length. It makes its attack by boring 
into the twdgs, usually close to the axile of the leaves. So far as can be 
ascertained, it is not pre.sent in this country, and in America, where it 
IS found, it has as yet done so little damage that it has received very little 
attention. 

Thrips.— During the flowering .season of the olive countless millions of 
these tiny insects swarm over the trees. It is hard to estimate the extent 
of the damage that may be attributed to their presence, or to what extent 
they affect the setting of the fruit. It is doubtful whether they interfere to 
any great e.xtent in the latter case, as heavy crops have been observed in 
seasons when the insects were e.xcessively numerous. Several species of 
the family {Thrifidce) are native to Australia, but the imported ones are 
most commonly met with. Judging by the varying appearance and size, 
there usually appears to be more than one species present on the olive. 

Treatment. — Owing to the number and variety of our spring blooming 
plants, Thrips have every opportunity of multiplying during the flowering 
season of the olive, so that it seems well nigh impossible to suppress them. 
The Cape Weed proves a great harbour for them, and, con.sequently, it 
should be got rid of among the trees. Fumigating wdth hydrocyanic acid 
gas will, no’ doubt, prove an eflective remedy, if it can be economically 
applied. Mr. French recommends the use of ‘‘ Benzole Emulsion,” or 
white oil soap (i pound to each gallon of water used, and applied at 
130 degrees Fahr.). 

Dry-Rot. — The? Californian (Station) Report for 1895-96, 1896-97 
(p. 235), gives the description of a disease which is not definitely named, 
but which causes a gradual rotting of the fruits in spots. It appears in 
that State to attack chiefly the Nevadillo olives. Reference is also made 
to a similar disease in Bulletin 62 of the Arizona Experiment Station. In 
this case it appears more commonly on the Columbella olives. A similar, 
or identical , trouble is occurring here in a mi hi form on two* varieties 
of olives. It appears first, just when the fruit is ripening, by a slight 
indentation or contraction of the skin of the fruit, gradually as the fruit 
becomes riper the spots become more marked, and they Ijeconie darker in 
colour, extending in diameter and depth, and reaching right to the stone. 
The affected parts subside greatly, and tissues become dry and brown, 
similar in some respects to' the effects of Bitter Pit. The trouble usually 
occurs towards the apex of the fruit, and is more marked in tlie w'et years 
than in the dry According to Mr. McAlpine, it is one of the Micro- 
diplodia. Since it has confined itself tO' two varieties, and then appears 
only in a very mild form, it has not called for any special investigation. 


(To be continued.) 
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BEE-KEEPING IN VICTORIA. 

{Continued from page 415A 
F. R. BeuJine, Bee Expert. 

VI. — Water for Bees. 


DRINKING TROUGHS FOR BEES. 

Illustritiou of article appearing in July issue of Journd, page 413. 

VI I . — How TO Make a Start. 

How to make a start in beekeeping will depend upon whether the 
teginner is taking up bee-ciilaire as a business, or as a side issue of 
some other occupation. If it is intended to adopt it as the only calling, 
then the best way is to- go as a working jiupi] with an up-to-date apiarist 
for a ^season or tw^o. Even if a premium has to be paid for the first 
year, it will be less costly than the experience gained bv failure. After 
the first season, a pupil will have learned enough to entitle him to some 
pay for the second year, or he may be competent enough to run a small 
apiary on shares with the owner. By the end of the second year, sufficient 
confidence and experience will have been acquired to make an independent 
start. 

When means or circumstances do not permit of taking a position as 
pupil in an _ established apiary, or when beekeeping is to be only a side 
issue, then it is best to start in quite a small way. Begin writh two or 
threc^ hives, and as experience is gained bv practice, and knowledge bv 
reading, gradually ^incremse the number of colonies. A book of reference, 
such as A. I. Root’s A. B. C. of Bee-culture, will greatly assist in master- 
ing the principles^ of beekeeping, and will supply solutions to nearly all 
the problems which usually present themselves to the novice. Kiw 
opportiiiiity to visit an apiary, or to personally consult an apiarist of some 
standing, should be made good use of whenever it occurs. 
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Everybody handling bees requires two 
things to start with, namely, a tjee-veil,, and a 
smoker. A veil will cost about is. 6rJ., a 
smoker 4s. tO' 7s.., according to size, and whe- 
ther tin or brass. There are two kinds— one 
straight, the other with a bent nozzle. I 
strongly recommend the latter (Fig. i ), be- 
cause any kind of fuel may be used in V 
without risk of glowing embers dropping from 
it when directing smoke downwards. Dry 
decayed wood or bark is better smoker fuel 
than bagging, rags, or fresh wood, the former 
giving a cooler smoke and less tar in the 
smoker. 

There are several ways of making a start 
in a small way:- — (i) Full colonies; (2^ 
Swarms ; (3) Box-hives; (4) Nuclei. With 
which of the.se to start will depend upon the 
amount of money it is proposed to expend at 
once, and whether bees are obtainable in one form or another. 

I. — Full Colonies of Bees. 

Hives with linished combs and brood, and suflicient bees to cover all 
the combs, may be obtained from supply dealers advertising in the -Mel- 
bourne weekly papers, at prices ranging from 30s. per stock for Black or 
Hybrid bees, to 45s, for Italians, with tested Queen. Bees in frame-hives 
can often be purchased direct from owners ; but for a beginner this involves 
some risk of getting disease or hives with poor combs to start with. It is 
usually the neglected hives which are for sale. 

2. — Swarms. 

Where starting with natural swarms, and new hives, all danger of 
introducing d:sea.se is avoided. Swarms are obtainable from the end of Sep- 
tember to the end of December, at lo.s. tO' 15s. each, according to weight, 
2s. 6d. per lb. being the price usually charged by dealers, or they may 
be advertised for and bought direct from beekeepers having a surplus. 
With swarms there is little ckinger of disease being conveyed, even though 
the bees come from a diseased hive. When obtained from a distance the 
boxes in which they are .sent should be about the size of a kerosene case, 
with wire screen covering an opening of one-third of the surface on two 
opposite sides. The hives and frames .should lie bought beforehand, 
and be ready. When the swarms arrive they should be placed in a cool 
and well-aired spot till towards evening, w'hen a cloth or bag is spread 
out in front of the hive entrance upon which the swarm is dumped out of 
the transit box. As a rule the bees will quickly run into the hive ; if they 
cluster outside without entering some should be brushed off with a large 
feather, and a little smoke u.sed on all of them to start them running in. 
If swarms are emptied out of transit boxes during the warm hours of the 
day or left hanging outside the hive overnight they will sometimes rise 
and cluster in some inconvenient place, or may even abscond. If several 
days of inclement weather follow the hiving of the swarms, the bees should 
be feed with sugar .syrup made by dissolving sugar in an equal weight of 
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boiling water. This is given inside the hive in a wooden feeder supjDlied 
by dealers. 


Single story hives, made up and painted, containing eight wired frames 
supplied with strips of comb foundation cost los. e^ich, or if bought in 
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the flat and nailed together and painted at home 8s. each. The hive.s 
when placed in position ready to receive the bees should stand perfectly 
level cro'ssways to the frames, otherwi.se the combs nui}' have the wires 
on the outside in.stead of in the centre, liecause comb is always built per- 
fectly perpendicular by the bees. The hives should, if possible, be shel- 
tered from the south, with entrances facing east, north, or west. When 
the combs are nearly down to the bottom bars of the frames (Fig. 2) a 
super or upper story must be put on. It may be of the same size as the 
lower one or of half depth with shallow frames. Unless full sheets of 
foundation are used instead of starters in the frames of an upper stoi*}' 
a queen-excluding honey board (Fig. 3) should be inserted between the 
twm boxes to^ pre\'ent the queen depositing eggs in drone comb usually built 
from starters in the super. To start the bees building comb above, it 
will be necessary tO' hang a comb or two front: the lower into the upper 
story taking care to leave the queen below and to fill the space below with 
a frame or two from above. 

3. Box- hives. 

Good colonies in box-hi\’es or unworkable frame hives may sometimes 
be bought cheaply, and if free from di.sease the bees may be drummed up 
into a frame hive, placed, with- 
out its bottom board, on top of 
the inverted box-hive. If the 
combs containing worker brood 
are fairly straigiit they may be 
cut out and fitted into frames 
in which they are held in posi- 
tion by string tied o\’er the out- 
side of the frame. When the.se 
combs ha^e been fastened to 
the frames by the bees the 
string may be removed, and 
when the colony is strong 
enough the combs may be hung 
in the super over a queen excluder till all brood is hatched, wdien they 
can he taken away and melted up for wax. 

If a box-hive is strong and it is early in the season tlie most convenient 
way of transferring the bees to a frame hive is to let them swarm, hive 
the swarm in a frame-hive on the spot where the box-hive stood, ancl re- 
move the latter some distance if it is desired to* make two colonies; if not, 
leave it near the new hive but facing in a different direction. Just three 
weeks later all the worker brood in the f>ox-hive will have hatched out, 
and a new queen will be laying. The bees may now be drummed out 
into another frame-hive or into the hi^^e containing the swarm, as the case 
may be. The old box containing only combs without brood should be 
taken indoors and secured against bees, and as soon as convenient the 
combs boiled down for wax. If there is any suspicion that a box-hive 
colony is diseased, it is best to drum it off at once, and destroy the box 
and old combs by burning. The, bees themselves will be clean in their new 
hive provided they do not get access to any honey or comb from, the old 
box after being driven off. 

4. Nuclei. 

Beekeeping may also* be commenced with nuclei colonies. A nucleus 
is a small colony of bees with a queen and two or three frames of comb 



476 


Journal of A^^ricidfure, Yicioria. [lo Aug., 1912. 


with brood, and some stores. \Mien received it is transferred to a hi\’e 
and frames with starters or full sheets of foundations added to Idll the box. 
Three-frame nuclei may be obtained of Italian bees at 15s. to 25s., accord- 
ing to the kind of queen chosen with them, and black or hybrid fees at 
I os. tO' 20s., or either may I'-e bought in full-sized hives with the additional 
frames in position for 5s. each extra. Under favoralde conditions, if 
of)tained earlv enough in the season, nuclei will ra[)icn.y faiild up into full 
colonies and have the advantage that the beginner is not troubled with 
hiving, and possibly losing swarms during the first .season. 

The first cost of hives, frames, and comb-foundation appears high, and 
many beginners think that money can be saved by making their own hives 
and frames. It will be found, ho^wever, that when timber of the proper 
quality is purchased in small quantities the cost per hive is very little less 
than that of one bought already prepared. In any case, it is advisable 
to purchase at least one hive and frames sO' as to have a pattern tO‘ work 
by. Califoni’an red wood is decidedly the best timber for hives, it is free 
from knots, shrinks very little, does not warp, and is never eaten by ^v'hite 
ants, which in some localities are very destructive to^ hives. 

If the first cost has to- be cut down to a minimum, temporary hives may 
be made out of kerosene or petrol cases. The frames which should be 
of the self-spacing kind (Hofimaii) had better be bought, as they require 
to be made very accuratelv, so that later on they can be transferred to per- 
manent hives. To construct a frame hive out of a kerosene case, one of 
the broad .si<Ies is taken off, while the opposite one serves as a floor for 
the hive. The original lid of the case is nailed on as a side, the former 
bottom of the case forming the other. At the bottom at one end an open- 
ing 6 in. by 3/8 in. is cut out as an entrance for the bees, and a strip of 
wood u'a in* thick (such as the thin boards of the case), is nailed to the 
inside of the ends of the case in. from, the upper edge. This is to 
suspend the frames from. A roof for this hive may be made out of the 
broad side taken off the case. It should, however, be covered with some 
waterproof material and shaded to prevent excessive heat melting the combs 
in the hives. Hoffman, or other full -depth frames should ahvays be 
wired, as without wires new combs often break out in handling the frames, 
or fall down in hot weather. When two- sets of half-depth or shallow 
frames are used wiring ma\' be dispensed with. 

If in making two shallow liodies out of a kerosene case, in. is cut 
off the ends of tlie case crossways before sawing it in two length way. s the 
resulting half-depth bodies will exactly fit on an eight-frame hive, on 
which it may he used as a super when a proper hive is adopted. A diffi- 
culty usually experienced by beginners is that, not wishing to purchase a 
hoiie\- extractor right away, they attempt to raise comb-honey in i lb. 
.sections. It is well known amongst apiarists that the profitable produc- 
tion of section honey requires considerable skill and a good honey Iccalitv. 
In the case of beginners both these factors are usually absent, with the re- 
sult that the bees sooner than start work in the sections, will repeatedly 
swarm, and the season will be over befo're the swarms have become strong 
enough to store any surplus of honey, whereas if frames had been u.sed in 
the super instead of sections swarming would have been prevented to a 
great extent, and a fair amount of honey secured. With shallow unwired 
frames the honey may be obtained by cutting out the comb, leaving about 
14 in. on the top bar to act as a guide for a new comb. The diinension.s. 
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of shallow frame,: are: — Top bar, 19 in- long, i in, wide, 33 in. thick; 
bottom bar, 179/3 in. long, i in. wide, in. thick; side bars, 3.34 in. 
long, ids in. wide, f s in. thick, nailed together as shown in Fig. 4, 


Locality . 

It must be understood that although bee.s iTia\- be kept almost an^nvhere. 
e\en near cities, and when properly managed some return may l)e secured, 
no one should take up lieekeeping for profit or as a .sole means of living 
unless prepared toi go into the country as .soon as the elementary knowledge 
and some experience in handling bees have been acquired. As wheat- 
growing is profitable only where fair-sized areas of easily tilled land are 
available, so beekeeping requires a wide range of honey-producing flora 



FIG. 4- 


to make it a paying occupation. To supplement the insiiflicieut honey 
resources of a locality by growing flowers specially for bees is impractic- 
able. The land available for this purpose in the neighbourhood of cities 
and towns is too limited in area, and too valuable. While in remoter 
localities where large areas of bee-pasture might be planted, the expense 
would be cut of proportion to the return .secured even if neighbours’ l:)ees 
and wild bees could be prevented from trespas,sing. Australia has such 
a splendid honey-producing flora, if beekeepers will only go to it, there is 
no need whatever to raise plants specially for honey. In Victoria only 
a fraction of the nectar produced annually by our native flora is at pre- 
sent being gathered by bees. 


{To be continued,) 
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SMALL liUUAL INDUSTRIES. 

C.— ROSE CULTIVATION. 

By Josefh Knight. 

Possibly there is no plant grown which is more popular tlran the rose, 
nor any perfume produced which linds more favour than the Oil of Rose, 
or, as it is generally known, Attar of Roses.'’ 

Its cultivation is simple. If grown under healthy conditions, the plant 
adapts itself to almost any soil or climate, and there is but little trouble 
with insect and fungoid pests. 

The work of 
gathering the 
flowers lasts but a 
few weeks — gener- 
ally from four to 
live — after which 
the plant may be 
left to itself. All 
that is necessary is 
to prune in the 
autumn, and culti- 
vate the soil suffi- 
ciently to keep 
weeds in check. 
It takes about 4 
tons of blooms to 
make i lb. of oil, 
and the present 
w'holesale price of 
the oil in Melbourne 
is £z per oz., or 
£6,^ per Ib. It is 
well, therefore to 
look whether regular 
labour can be ob- 
tained to gather the 
blooms every se- 
cond day, as this 
is necessary to en- 
sure success. The 
work is light, and where the united efforts of a family may be utilized, rose 
cultivation has much to recommend it. This brief paper is written as a 
guide to those who wish to give rose-growing for essential oil production 
a trial. 

Varieties Suitable. 

In dealing with this question, only those which have been tested in 
this State, and found to be satisfactory, will be considered. 

The late Mr. F. Mellon, who had experience of essential oil production 
in the South of France, was employed many years ago by the Department 
to establish a Scent Farm, and provide plants. He introduced the variety 
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known as the Provence Rose," which is much cultivated in the large 
rose-producing district oP Grasse, in the South of France. 

Mr. Mellon, in giving his evidence before the Royal Commission on 
Vegetable Products, in answer to the question of the suitability of Vic- 
torian soil and climate, stated that it was much better than that of the 
South of France. He stated that in the town of Grasse, which is said to 
be the centre of the world’s floriculture, there were 52 distilleries, some 
of them employing 500 people at a time. With this experience before 
him, Mr. ]\Iellon was careful to introduce the best rose for his purpose 
when stocking the first scent farm established in this State. He discarded 
all others but the one referred to, this he named Rose de Grasse,” which 
is identical with Rosa centifolia,” or Provence Rose.” 

On Mr. Alellon’s departure, the writer took charge of this Farm, and 
can say that this variety supplies all requirements, as it is hardy and 
easily cultivated, and, with proper attention in pruning, gives a large 
amount of blooms. 

Another variety of rose will be dealt with .separatelv later on. 

Soil. 

Many rose-growers assert that .special soils with clay, or a '‘clay 
bottom,” are necessary. Possibly this may he the case with some varieties, 
but with the Provence Rose ” it is not necessary. A warm, dry situa- 
tion, w'hether sand, loam, or clay, answers the purpose quite well. The 
only situation which I have found unsuital)le is one with a wet bottom. 

Climate. 

Most parts of Victoria are suitable for rose cultivation, Those that 
do not experience excessive rain, but sufficient to allow the plant to mature 
its blooms, give the best results in “oil." Rain on the blooms has a detri- 
mental effect. 

At the Diinolly Flower Farm, North-western District, the crop could 
be har\'ested without danger of rain; while at Leongatha, Southern Dis- 
trict, the re\’erse was the ca.se, considerable rain falling during the four 
or fi^'e wrecks the plants were in bloom ; but under these conditions the 
plants ^^'ere more \'igorous, and ga^’e a much greater yield of blooms. 

As to the }ield of oil, I bad no opportunity of judging, as the farm 
was closed down before a proper e.xperiment with distillation was made. 
It is recognised that the more sunshine the greater is the amount of oil, 
providing there is sufficient moisture for the proper development of the 
plant. 

Plants were distributed to almost e\nry part of Victoria., and so* far 
as growth is concerned, I knoAV of no place where there has been a failure. 
The '' Provence Rose” can be recommended to any part of this State. 

Plants. 

Plants may be obtained from shoots, or what is known as ” suckers.’" 
The latter may be obtained from any plantation which has been established 
for three or four years, when the plant is being thinned out. When growing 
from cuttings, pieces 6 or 7 inches long are planted out in a well-prepared 
nursery bed in autumn, and left until well rooted ; they may be put out 
in late spring, or carried over until the following autumn. When well 
rooted suckers can be obtained, they will be better, as thev can be planted 
out in their permanent place at once. The plant.s should be well cut back 
when l:)eing planted out, and it is advisable to prune back straggling or 
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Avounded roots. The stem and side shoots should, be trimmed first of 
all, both above or below the surface, with the exception of two or three 
on the top. These should not be more than i foot to 15 inches above the 
surface, as it is desirable to have a good strong stem to build the plant 
on, so that it can fill the space allotted to it. In selecting plants, it 
is well to take only from those that are of healthy growth. 

Cultivation. 

The soil for rose culture should be cultivated to some depth. If 
ploughed, it should be subsoiled, as in most cases it is better to keep the 
surface soil on the top, and loosen the subsoil to a depth of at least to or 
T2 inches. The soil should be well pulverized before planting, and, where 
convenient, it would be better to lie fallow for a few months before putting 
plants out. Where drainage is necessary^ it should be attended to as 
early as possible, as a '' wet bed is most objectionable. All that is 
necessary in the after treatment is surface cultivation by light ploughing — 

3 or 4 inches deep — and extermination of weeds. 

The plants of the ‘‘ Provence Rose should be set out in rows about 

4 to 5 feet apart, and the space in the rows should be about 3 to 4 
feet. Where it is intended ha employ horse labour, the Avider distance 
between the roAvs should selected, or even more, say 6 feet. The luish 
develops considerably under favorable conditions ; if planted too close, 
it Avould be most difficult both to gather the flow^ers and cultivate the land. 

Care should be taken not to plant too deep, for if it is planted too. 
deep the crop Ijecomes s unted and unhealthy. This is a mistake commonly 
made by those having no experience of rose culture. The roots should 
be near the surface, Avell spread out, and running doAvn at an angle of 
about 45 degrees, and the line surface soil pressed dowm on them tightly. 
This should giA^e the plant a good start, and go a long Avay to the successful 
establishment of a plantation of this kind. 

Pruning. 

Rose pruning generally is a much debated point, and methods differ ; 
but with oil extraction as the object, the form of bloom or ciuality 
as a ro.se is of no consequence. What is required is ‘‘quantity.’^ The 
bush should be cut back so as to produce an abundance of A'oung groAvtli 
on which the blooms can develop. Care must be taken to cut" out the 
thinner growth, and admit light and air through the plant, and at the 
.same time .strengthen the leading shoots so as to- keep it in proper form. 
The season in which this should, be carried out is important, as late pruning 
does not give time for strong shoots to develop before the flowering season 
is due. The usual time for rose pruning about the citv is July and August, 
but June, or early in July, is to be preferred when pruning for the pur- 
poses of oil distillation. The work should be done thoroughly, so' as to 
give free scope to work the land. 

Gathering of Blooms. 

^ The blooms must be gathered every second day, and the best time for 
this operation is early in the morning before the sun gets at its height ; the 
earlier the better. The blooms should be taken off before they are fully 
expanded, but not before they are opened sufficiently to show the petals. 
There is less risk of bruising or loosening them by shaking if it is done 
at this time. Care in this respect is necessary if the best results are to be 
obtained. 
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The blooms should be cut as near to the flower as possible, as any 
matter beyond the petals reduces the cjuality of the oil. and is useless. 
AVhen gathered, blooms should be taken direct tO' the still-room and not 
exposed to the sun's rays, or rain, or moisture of any kind. 

D‘l STILLING.. 

Rose distillation is similar to that of other essential oil-producing 
plants, but somewhat more delicate, and extreme care must be taken not 
to force the “boiling." This is, perhaps, difficult where direct heat is 
applied, but with superheated steam it is easily regulated, and where it 
can be done, this method is the best w'av of raising the temperature. 

In Bulgaria, small stills are scattered ail over the flower-growing dis- 
tricts, hut it is said that nothing like as good results are obtained as in 
the South of France, where the W'ork of distillation is carried out in large 
and well -equipped establishments, which sometimes handle 150 tons 
of roses a day. Nevertheless, with proper care in applying the heat, and 
attention to little details, good results can be obtained with the ordinary 
still and direct heat. 

In distillation, tw’o methods are adopted. The oil is contained on the 
surface of the petals. Either the petals are stripped from the calyx and 
distilled separately, or the wffiole flowers are employed. The former 
method gi\es a superior product, but it is doubtful wdiether the extra labour 
is repaid. 

The time during which the boiling should continue depends on the size 
of the still. In a 20-gallon still, the bulk of the oil, and the best, would 
be passed over within one hour from the time of boiling, but it should be 
carried on for another hour at least. The still which has been illustrated 
and described on page 363 of this journal, is suitalile for treating roses, 

and when the first lot of water has passed over into the Florentine,” 

the recep acie should be removed, and another placed in position to secure 
the balance. The two lots should be kept separate. The second lot is 
usually returned to the still with the next lot of flowers. 

In rose distillat’cn., delay mu.st be avoided as much as possible ; the 
flowers should be treated within 24 hours from the time of gathering, and 

care should be taken not to submit the ro.ses to more rough treatment than 

is absolutely necessary. The place of treatment shculd be free from 
offensive or* other odours. A good supply of cold water is necessary to 
supply the cooler, and where a running stream is not available it must be 
supplied from a w'ell or tank by pumping ; this water mav be used over 
and over again. 

Many small growers along the Mediterranean coast make rose water 
without the second distillation or extracting the oil in any way. As there 
is no licence- fee demanded for holding a still in the Commonwealth, but a 
permit only, with a guarantee against any imposition or infraction of the 
Excise laws, it may be worth while for some of our young ladies to try 
this as a pastime, as there is a ready sale for Rose Water if properly pre- 
pared. It is used largely for many purposes. 

Enfleurage and Maceration. 

Roses grown in France and elsewhere are also utilized for perfume 
extraction by the processes knowm as ‘‘ Enfleurage and Maceration." In 
the latter case pure olive oil is generally used The oil i.s placed in a 
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large ^■at, and the rose petals are sul:)n:erged in it ; they are stirred up 
occasionally, and after about 24 hours drawn out, and the oil pressed from 
the spent petals, and the same process is repeated with fresh petals until 
the oil is sufficiently impregnated with the scent of the flower, when it 
is stored, and the essence extracted by some highly rectified spirit solvent. 

The ‘‘ Eiffi enrage System’' is very popular in France, and a very con- 
siderable amount of ‘‘ Pomade’’ is made and used in this form. 

Red Rose.” 

Rosa Gallic a. 

This rose is cultivated in England and elsew'here for its flowers, which 
are gathered in the bud. The lower portion of the cal}x is cut off, and it 

is dried in this form. 
Mr. Slater states that 
it finds a ready sale at 
3s, 6d. per lb. The 
wholesale chemist and 
druggist purchases 
freely, and there 
should be a good open- 
ing by way of export. 

It is recommended in 
the BriiisJi Plianna- 
cofosia, but, like many 
other articles, to have 
its proper standing, 
plants must be culti- 
vated in Great Britain. 
This rose has but little 
perfume in its fresh 
state, but de\’elops 
a beautiful fragrant 
odour when dried. 

The drying is ex- 
tremely simple and in- 
exjiensive. The bud 
wlien gathered and 
trimmed should be 
s|;)read out so that the 
air can pass through 
the leaves. The most suitable method is to make a few travs, about 3 feet 
long by 2 feet wide, with strong hessian for a bottom. The buds are spread 
evenly over thi.s, and a temporarv stand is made after the style of a 'Three- 
sided clothes-horse’’ ; then these trays can be laid across the two side bars, 
and the whole built up to whatever height is desired, and if just sufficient 
room is left between each tray for the air tO' pass through, the drying can 
he completed without further trouble. This inav be carried on in the open 
air or within doors; if out of doors, there should be some .sort of cover 
to piotcct fioni rain or dews. The quicker the drying is clone the better 
will be the result ; the blooms should not be exposed to the direct rays of 
the sun. 

Mr. Slater speaks highly of this industry, having supplied the Meb 
wunie trade with this product many years ago. I am not aware that fur- 
ther steps have been taken to continue the supply. 



ROSA GALLICA (rED ROSE). 
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GENERAL NOTES. 


SUGAR BEET— 

The sugar beet production of the United States has become cue of the 
great farm factors, and promises to utilize many thousands of acres of land, 
especially in the irrigated States. There are now 61 factories making sugar 
from beets. They have an annual output of about 510.000 tons ci granu- 
lated sugar, and the area planted to beets aggregates almost 400,000 acres. 

■ — C allfornian C uliivator . 


FEEDING FOR BUTTER FAT— 

It used to be held that the feeding had a considerable influence upon the 
richness of milk, but more accurate investigations go to show that it has 
very little to do with it. The subject is discused by Dr. Crowther, of 
Leeds University, in the Journal of tJie Board of Agricidinre (Louden). 
He iinds that, pro\-ided the ration is sufficient to maintain the milk yield 
and general condition ’’ of the animal, the composition of the milk can, in 
general, be but little affected by changes in the nature of the foods. Even 
in the case of underfeeding, the composition of the milk is. as a rule, but 
little affected until the condition of the animal has been \*ery seriously 
reduced. The common view that turnips or brewer's grains give ^vatery 
milk has received but title support from experimental investigations, 
although the long-continued use of these foocLs will probably lead ulti- 
matelv to a general weakening of the organs of the body, and result in 
poorer milk. Ability to yield rich milk is born intO' the cow. and if more 
butter fat is to^ be got from an\' cow, it can only be done by feeding to get 
a greater yield of milk of the same quality. 


TOP DRESSING PASTURES- 

For some years past, the manuring of second-class pastures has found 
much favour in Great Britain, the application usually consisting of Thomas 
phosyjhate, or of a mixture of ordinary superphosphate and lime. R.e- 
terence has been made to the matter in these notes. In the M assaeJmsetts 
Station Report. 1910, the result of top-dressing cow pastures in America 
is described. The manuring consisted of 500 lbs. Thomas phosphate and 
300 lbs. low-grade .sulphate of potash per acre. The author notes that 
the preference of the cows for the forage of the treated plots re.siilted in 
their being more closely grazed late into the Autumn than was favorable 
to their best development. Nevertheless, a thick mat of clover appeared 
the following spring in place of a dull, lifeless, moss-infested turf, thickly 
starred with “bluets''’ (Honstonia ceendea). In other pasture tests on 
mowing land at the Station, the yield of grass hay was rather more than 
doubled by the use of Thomas phosphate and potash. The proportion of 
clover was increased- Altogether, the experiments suggest that trial appli- 
cations of Thomas phosphate, or of superphosphate and lime, would be 
desirable for many farmers in this State owning second-class land. Un- 
less on soils of a very light sandy nature, the potash can probably be 
omitted. Winter is the best time to apply these manures, and stock 
should be kept off until the herbage has been washed by rain. 
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BEiEFITS OF BARE FALLOW— 

It is a cleploralile fact that proportionatelv less land was falloAved last 
year in the Southern district than there Avas in 1909 and 1910. The reason 
for this is that the phenomenal seasons of 1909 and 1910 have made 
farmers careless in their methods. Fair crops were obtained in these two 
years on unfallowed land, but surely practical men must know that such 
seasons are abnormal and not likely to recur often. The season just con- 
cluded has been a bitter lesson to those AAdio put their faith in non-falloAved 
land. Thousands of acres liaA^e yielded less than 6 bushels per acre, not 
sufficient to cover cost of putting in and taking off the crops. Side by 
side in every district in the south are to be met instances where the crop 
on non-fallowed land is hardl_\' Avorth stripping, whereas the yield on 
adjoining fallowed land is 20 bushels or more per acre. . . , Let 

every wheat farmer make a firm resolution, no matter Avhat happens, to 
fallow at least tAA^o-thirds of the area he is. prepared to put under crop. — 
Agric, Cjazette, New South Wales. 


HIGH-GRADE BUTTER— 

To produce high-grade butter the cream must be free from faults and 
taints, and an extension of the system whereby cream is graded and paid 
for according to quality at the butter factory appears to be most desirable. 

system of uniform prices for butter fat removes the incentive to care 
and cleanliness on the farm, and helps towards a general lowering down 
rather than towards improvement in the condition of cream deliveries. 
This important matter is discussed by Mr. E. Graham in the Queensland 
Agricultural Journal for April, and the following extracts indicate the 
line of argument:—'' ]\Iost factories receiving at least three distinct quali- 
ties of cream from their patrons pay a uniform price for tl^e resultant 
butters. ^ This method of making average payments to cream suppliers is 
not equitable, and positively destroys the chief incentive to produce high- 
quality ^cream. It is not surprising to find producers negligent in the 
production and handling o-f milk-products Avhile the above custom of pay- 
ments prevails. ?ylilk or cream should he graded and paid for by the 
factories in strict accordance with its quality. The redemption of quality 
requires a united effort. At the height of' the season, fully 80 per cent, 
of the butter manufactured in Queensland is soid on the over-sea markets. 
It is particularly under the stress of export conditions that the butters made 
from_ crearns of inferior quality behave unsatisfactorily, and unduly 
deteriorate in quality. The local consumption of low-grade butter is very 
limited, and it naturally folloAvs that almost all the butter of this charactei 
is forced into the export list. Although such butters have a market value, 
they are not of sufficient merit to build up any good reputation for the 
State.”" ' 


^ Many N ictorian soils contain about i ton each of nitrogen, phosphoric 
acid, and potash per acre in the top 9 inches of soil, but bv far the greater 
bulk is in a form Avhich the crop cannot utilize. 


The nitrogen in humus must be changed into ammonia and nitrates 
before it is available to crops. Fresh A’egetable residues undergo this change 
more readily than old humus matters. Lime hastens the change. 
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DESTRUCTIVE SCALE lASEcTS. 

jMealy Bugs (Dactylopius) Destroyed by Lacewings (Chrysopa). 
Bv C. French, junior. Acting Government F.ntomologist. 



Some time, m\- atten- 
tion was drawn to some 
fine nati\’e che!T_y trees 
( Fxocarj'os eiipressifor- 
mis ), which were infested 
with white mealy-look- 
ing insects. On exam- 
ination I found the 
trunks, stems, and 
branches to be simply 
covered with mealy-bugs. 
The trunks were almost 
perfectly white, and in 
the distance looked as if 
a snowstorm had covered 
diem. (Seeillustrations i 
and 3. ) It was one of the 
worst infestations of 
mealy bug I have seen. 
The leaves of the trees 
were dying owing to 
the insects sucking out 
the sap. 

Wishing to send a 
few perfect specimens 
of the scales to a 
specialist for naming, 


T. mealy bugs on branches and leaves of 

NATIVE CHERRY TREE. 

I again visited the locality a few weeks later, and was 
surprised to find that the larvae of the lacewings haul 
been at work, and partly destroyed every scale ; in 
fact, I was unable to olitain a single perfect insect. 

Cocoons of the lacewings (illustration 2) were irr 
dozens 0'\er the tree, showing that the larvae had 
piipafecl after finishing their ii.seful work. It is the 
larvae, which have strong jaws, that destroy such large 
numbers of aphids 
and scale insects. 

The fully-grown 
lacewings have 

beautiful greenish 
veined, gauzy wings, 
and golden coloured 
eyes. At times, 
lacewings are ex- 
ceedingly plentiful. 


2. lacewings (after froggatt). 

1. Full grown 2 . Larva. (Magnified). 
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and do a great amount of good in keeping insect pests in check. They 
should therefore be protected. 

As mealy bugs are verv destructive to our wduable wattles,, a sharp 
look-out should be kept for them, and, if seen, it would, be advisalile to 
spray with weak kerosene emulsion, benzole emulsion, or red oil. 



3. MEALY BUGS ON TRUNK AND STEMS OF NATIVE CHERRY TRF.E. 

Specimens of the insects mentioned in this short article can be seen at 
the Entomological and Ornithological Museum belonging to the Agricultural 
Department, 


x^RSENATE OF LEAD. 

For the purpose of comparison and guidance to all interested in this 
spray, an examination has been made of the different brands obtainable 
on the market at the present time. This list, as can be seen, is of a 
fairly comprehensive character, as it contains not only the ordinary moist 
samples, but also some of the dry powder, which would appear to be 
making some headway — there being three different brands of that grade. 
The ordinary samples are evidently made, some by using Acetate of Lead 
and others by using Nitrate of Lead, as the lead base. 

A pure dry sample of Arsenate of Lead made hy the use of these 
ingredients, by calculation, would give the following percentages : — 

Arsenic Acid. Oxide of Lead. 

Arsenate of 8oda + Acetate of Lead . . 30 '07 x^er cent. . . 69*93 per cent. 

Arsenate of Soda 4 - Nitrate of Lead .. 34*94 „ .. 65*60 „ 
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Analysis of I.ead Arsenate. 


Original Sample. 




Mids- 

ture. 

Ar-senic 

O.xicie 

W ate r- So lu lile Po rt i on . 

Brand. 

Agent. 

Arsenic 

Acid. 

of 

Lead. 

Arsenic 

Acid. 

Oxide 

of 

Total 

Water 






Lead. 

Soluble. 

Merks 

Blackhain it Co.. King-street 

■20 

20-37 

75-08 

-07 

Nil 

4-49 

Electro 

Vic. Orchard ists’ Co-op. As- 

•44 

31-34 

63-49 

■09 

■04 

2-39 


sociation 







Our Jack . . 

J. W. Mo.ss ct Co.. William- 

■30 

28-95 

68 -19 

•48 

Nil 

2-54 


street 







Paragon 

J. G. Mumford, Plinders-laiie 

64-39 

16-38 

21 -16 

5 12 


10-70 

Our Jack . . 

J. W. Moss & Co., William- 

41-44 

18-35 

39-62 

•43 


■88 


street 







Vocal 

Vic. Oreliardists Co-op. 

41 -84 

19-23 

38-72 

■17 


•23 


Association 







Blue Bell . . 

F. W. Prell. Queen-street . . 

45-34 

17 -60 

35-34 

■40 


■98 

Cobra 

Chandler Co., Brunswick- 

47 -04 

15-00 

37-10 

•31 


•48 


street. Fitzrov 







Hemiiigways 

F. H. Bruiiniug, Elizabeth- 

51 '66 

16-26 

31 -44 

•IS 


’27 


street 







Carlton 

F. E. Mellor, Elizabeth-street 

37-77 

17-18 

43-12 

•54 

•09 

1 -59 

Magpie 

F. E. Mellor. Elizabeth-street 

39 -68 

19 -08 

38-48 

■52 

Nil 

1 -99 

Elephant . . 

A. Ferguson & Co., Collins- 

44-37 

15-90 

37-75 

■42 


1 -53 


street 







Swift 

Eoeke, Toinp.sitt & Co.. PUn- 

43 -29 

15-49 

39-74 

■16 


1-64 


ders-street 







E. De Haeiis 

Heyne. Keislin Jr Co.. St. 

53 -94 

13 11 

31 -78 

•18 


■SO 


James-street 








On 

Dry Basis. 








Arsenic 

Oxide 

Water-Soluble Portion. 

Brand. ' 

Agent. 


as 

Arsenic 

Acid. 

of 

Lead. 

Arsenic 

Acid. 

Oxide 

of 

Lead. 

Total 

Water 

Soluble. 

Merks 

Blackhain & Co., King-street 


20-41 

75 -23 

•07 

Nil 

4-50 

Electro 

Vic. Oreliardists’ Co-op. Association . . 

31 '48 

63 -77 

•09 

■04 

2-40 

Our Jack . . 

J. W. Moss & Co., William-street 

29 -04 

68-40 

•48 

Nil 

2-55 

Paragon 

J. G. Mumford, Fliiiders-lane 


46 00 

59-42 

14‘38 


30 *05 

Our Jack . . 

J, W. Moss J: Co,, William-street 

31-34 

67-66 

■73 


1 '55 

Vocal 

Vic. Oreliardists’ Co-op. Association . . 

33-06 

66-57 

•29 


•55 

Blue Bell . . 

F. W. Prell. Queen-street 


•32-20 

64-66 

•73 


1-80 

Cobra 

Chandler & Co., Bruiiswiek-street, Fitz- 

28-32 

70 -06 

•58 


■90 


toy 







Heniingways 

F. H. Bnuming, Elizabeth-.street 

33-64 

65-03 

•38 


■55 

Carlton 

F. E. Mellor, Elizabeth-street 


29 • 60 

69-29 

■86 

•i4 

2-55 

Magpie 

F. E. Mellor, Elizabeth-street 


31-63 

63-80 

■86 

Nil 

3-30 

Elephant . . 

A. Ferguson & Co., Coll ins-street 

Eoeke, Tompsitt & Co., Flindens-street 

28 '58 

67 "86 

'75 


2-75 

Swifts 

27-31 

70 -08 

•29 


2-90 

E. De Haens 

Keislin & Co., St. James-street 

28-46 

69-02 

.39 


1-25 


From the chemical composition, as determined by analysis, all the 
brands appear to be of good quality, with one exception, the Paragon.^’ 
It contains an excessive amount of water-soluble arsenic, which would 
be, no doubt, harmful in its effect on the plant, while the others all con- 
tain a small percentage of water-soluble arsenic. Any brand may be 
considered safe to use so long as the percentage of soluble arsenic doe.s 
not exceed i per cent. The matter of choice can be left tO' the individuai 
fancy as far as the quality of the different brands is concerned. The 
difference in the arsenic acid content between the respective brands is only 
one of many points connected with the efficiency of the spray, and one 
should not judge any arsenate by its arsenic content, but rather by its 
pro\'ed effectiveness, which can only be ascertained by practical experience. 

P. Rankin Scott, 

Chemist for Agriculture. 


13th July, 1912. 
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BASIS WINES. 


The Hon. the jMinister for Agriculture has recei\'ed from the Agent- 
General a copy of the new regulations which were foreshadowed in the 
letter we reproduced in our May issue (p. 322). 

It will be noted with satisfaction that these provide protection against 
fraudulent practices, which were pre\'iously only too easy. 

The full text of the regulations is as follows: — 


British Wines. 


The Commissioners of Customs mid Excise, in pursimnce of the [Miwers vested 
in them bv Section 10 of the Finance Act iqii, hereby prescribe the following 
Regulations which are to be observed on and after the first da_v of Ajiril, igia : — 

1. A manufacturer f ( r sale of British wines or sweets or made wines (hereinafter 
referred to as British wine) must not — 

(a) mix any British wine with any foreign wine except in the course of 
manufacture ; or 

ib) in course of inanufactiire mix with any British wine any foreign wine 
in any quantity exceeding the jiroportion of 15 gallons of foreign wiiie 
to 100 gallons of British wine ; or 

If) mix anv spirits with any British wine except for the sole purpose of 
fortifying the wine. 

2. Every manufacturer for sale of British wine must, on sending out any British 
wine, enter in the entry book obtained by him from the Officer of Customs and 
Exci.se the following particulars, that is to say : — 

(t2) The name and address of the person to whom wine is sent out ; and 

(7?) the quantity and description of the wine sent out; and 

(f) the date when the wine is .sent out. 

The entries must be made before the expiration of the dav on which the wine 
is sent out, and are additional to the entries required to be made in the book, 
pursuant to the regulations made on the Sth day of August, 1906, under sub-section 
{2) of section 7 of the Revenue Act igo6. 

3. A dealer in or retailer of foreign wine or British wine must not — 

(a) mix for sale anv foreign wine ivith any British wine; or 

{d] sell or exjiose for .sale any British wine which contains foreign wine n 
any quantity exceeding the proportion of ^5 gallons of foreign wine 
to 100 gallons of British wine ; or 

{c) sell or expo.se for sale any British wane to which spirits have been added 
except for tlie sole purpose of fortifying the wine. 

4. A rectifier or compounder of spirits must not mix any British wine with any 
spirits, either for the niamifacture of British compounds or for anv otlier purpose. 

5. A dealer in or retailer of spirits must not mix any Briti.sli wine with any 
spirits except for the sole purpose of colouring or fining the spirits. 

6. Bniish wine maniifuctuied in conformity with these Regulations must not, 
by reason of the admixture therewith of foreign wine, be sent out or sold or exjiosed 
for sale, otherwise than under the designation of a British wine. 

Dated this Sth day of March, IQ12. 

Signed by order of the Commissioners of Customs and Excise, 


Custom House, London. 

Sec. 

1912. 


J. P. Byrne, Secretary. 


Stable manure when stored in heaps may soon lose about one-half of its 
nitrogen. This loss is greatly diminished by compacting and wetting the 
heao. and covering it with a thin layer of earth until it can be applied to 
the land. 
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THE ETIOLOGY OF CONTAGIOUS DISEASES. 

IF. .4. A'. Robertson j B.V.Sc. 

(Paper read before the Farmers' Convention at Warriianibool, July, 1912., 
illustrated with lantern slides.) 

There is. unfortunately, a feeling amongst a large number of the 
farmers of this State that, though there may be something in germs, those 
Government officers, whosQ duties are somewhat inspectorial, are germ-mad,» 
and delight in imposing upon the farmers a lot of restrictions which, at 
frst sight, appear unnecessary, and are a source of annoyance. This, in 
many cases, leads to a desire on the part of those who are unfortunate 
enough to be visited by an outbreak of some contagious disease to keep 
it as quiiet as possible. 

It is hardly necessary to point out the folly of such an attitude, either 
from the legal point — for it is a punishable offence — or from the moral 
aspect, and harm likely to follow in a district where certain restrictions 
are not imposed. The subject of contagious diseases dealt with in a gene- 
ral way would, therefore, not be out of place. Apart from the aspect 
of controlling diseases existent in Australia is another, and, in many ways, 
more important one, viz., the prevention of the introduction of disease 



FIG. I. {a) STAPHYLOCOCCUS. (//) STREPTOCOCCUS. 

from other parts of the globe. What the result would be if the scourges 
of India and Africa were introduced to this land it is hard to picture.; 
for the introduction of a disease into a new land is always found a much 
more severe affliction than in the land from which it came ; as ex ampler! 
by the terrible efi'ect of Plcnro-fncnmonia-contagiosa when it first appeared 
in Australia. 

Later the causes of some of these diseases may, therefore, be lightly 
touched upon. That they can only lightly be dealt with will be under- 
stood when it is realized that each and every disease could by itself be 
made the subject for a lecture, and some of them, indeed, the subject for 
a series. 

That some considerable degree of confusion exists in the minds of 
many as to a realization of the actual cause of disease must be admitted. 

Organisms or germs are bodies capable of life and death, and of pro- 
ducing during their cycle poisons in the same way as our own bodies do,, 
and it is the poisons which are produced which are mainly the cause of the 
symptoms we recognise in disease. They exist in many forms, all of 
which are classified, and receive names indicating their forms, &c. The 
most common - forms are small round cellular bodies to which the name 
of '' Coccus ” is applied. They may be grouped in different manners^ 
as, for example, in clusters or in chains (Fig. i), singly, in pairs, fours^ 

8805. 
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FIG. 


BACILLUS ANTHRACIS 
IN SPLEEN. 


:ind so on, each form lieing suitably named with a name out of all. pro- 
portion to the .size of the cerm ; for it must tie clearly understood that these 
crganisms are verv minute. Those re.sponsible for the formation of the 

plus or '' matter '' found in an abscess ^alry in 
s'ze from i/^i.oooih to i; 12,000th of an inch 
in length; that is to say, 12,000 to 51:, 000 
of them placed side by side would be required 
to measure t inch. They ma}' also exist in 
the form of small rods, termed Bacilli,'' 
which vary in size so that from 3,000 to 
256.000 end to end would measure i inch. 
(Jne of the largest — the '' Anthrax Bacilli " 
(Fig. 2) i.s from i /3,000th to i /20,000th of 
an inch. This organism h one of a type 

which has two stages of life: First, the 
i.iadlli, the actual cause of the sudden deaths 
which occur ; the other stage, the spore which 
reprerents the resting stage, and, as such, is 
very fiihicult to erachcatu from certain districts became of its long life and 
the resistance of the si)ore to the intluence of destructive agencies. 
It is recorded that these spores are cajialde of 
living in the soil for maiu- years. Cold has 
m.j elfect upon them, for the}’ can live through 
freezing at minus no degrees Cent., and re- 
quire hodir:g for some hours to destroy them 
all. .Another of these spore-bearing organisms 
is seen in the bacillus of tetanus (Fig. 3), 
tvhich varies in length from i/8,55o.h to 
I A.iooth of an inch, and 1/3 2,6001,11 of an 
inch broad. This bacillus is aiso a;i crgauism 
wdiicii it is extremely difficult to deal with, 
s wing to the fact that the spores which occupy 
one end of the bacillus and give it the appear- 
ance of a minute drum-stick, are capable 
•of proltenged life cnitside the animal ];ody 
living in the soil, particularly in dirty, iindrained stahles. On entering 

itbe animal system cnce mere, they am ca}.):d)le rrf prorlucing the original 



FIG. 3. BACILLUS OF 
TETANUS WITH SPORES. 




FIG. 4. BACILLUS OF BLACKLEG: (i?) WITH FLAGELLA; (ij) WITH SPORES. 


Ixaciilos. the toxins of poi.son from which give rise to the chain of symp- 
toms known as lock-jaw.'" Another organism somewhat similar is the 
Lacillus of Blackleg* (Fig. 4). It differs in that the bacilli have originally 
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■a large number of fine lil aments cr flagellce .surrounding them, which, by 
rapidly moving, are capable of producing motion in the organism ; whilst 
later in their life histtu'v they assume a type similar to that of tetanus, 
and go into^ sporulaticn. and in this form are difhculr to eradicate fromi 
the soil. There are various types and 
forms of bacilli in which flagellte 
are present, such as typhoid, cholera, 

&:c. Organisms are widely dAtri- 
buted through nature in the earth, 
air, and water, and nearly nil differ 
somewhat from others in their f<tod 
requirements ; also in the temperature 
in which thev will both live and 
thri\’e. Those which are d’sea.se pro- 
ducing, or pathogenic— for it must he 
understood that not all are harmful 
— grow most rapidl\- at alioiit the 
temperature of the human body. 



That they are capable of living under 
a wide \mriety of circumstances, how- 
e\'er. is shown bv the fact already 
mentioned in respect of anthrax. 
Germs may gain access to tite system 
in various ways through the alimen- 
tary canal, lungs, skin, mucus mem- 
brane. &c., but they are not capable 
of producing an^' harmful effect un- 
less there is a predisposition on the 
part of the animal to suffer from the 
products of the organism introduced 
— ^as, for example, swine fever in 
pigs, blackleg in cattle. As factors o 



FIG. 5. PH.VGOCVTOSIS SHOWING 
DESTRUCTION OF ANTHRAX BACILLI 
BV WHITE CELLS OF BLOOD. 

f their power to do harm, the chan- 


nel bv which thev are inrrnduced must he considered, as manv of them 



grow only in certain tissues. The physical condition of the part and the 
niimh:er of organisms introduced have al.^^o to be considered, whilst, for 

e\'er fighting against the in- 
troduction of crgardsms into 
the s\stem, there are the 
white cells of the blooci 
(Fig. 5). These have the 
power of sei/:ii:g and prac- 
tically digesting within them-- 
selves nearly all classes of 
organ' sms. The process is 
known as p/iagoc litnis. 
Should the vitality of the 
animal be lowered, or the 
organisms introduced in ex- 
cessive niimber.s, this power 
is not sufficient to check 
them in their progress, and the result is that disease develops. As has 
already been stated, organi.sms are ti^xtremely .small bodies; so’ small, that 
special methods ha\'e to l»e iolopted in order to recognise tlrem. In the 
first place, special staining is necessa.ry in order to disrVIay their form. 


FIG. 6. TEST TUBES WITH CULTURES. 
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FIG. 7. A. TU12E WITH STERILE MEDIA. B. INOCULATING NEEDLE. 



FIG. 8. INCUBATOR. 


method is — Glass test 
tubes are taken, and 
material, of which 
gelatine forms a basis, 
is introduced into them. 
Certain food is 
added in the shape of 
meat broth, egg albu- 
men, kc., and all life 
is destroyed in this 
substance bv means of 
heat. That all life 
is destroyed may Le 
shown by the fact that 


Dye.s are used, and counter stains, 
it being found that different tissues 
absorb or dye more readily with 
certain colours than others. It 
is thus possible to obtain contrasts. 
The}- then have to be miagnified 
very considerably under a micro- 
scope. Consequently, it can be 
readily understood that very few 
of the organisms can be definitely 
recog'nised by merely examining 
them under the microscope, and 
further means are necessary for 
identification. These include 
cultivation, for nearly all organ- 
isms are capable of growth outside 
the bodv on special soil (Fig. 6) 
media. ' Just as it is necessary 
for the farmer, when sowing his 
wheat in a field, to have nourish- 
ment, moisture, and warmth for 
the growth of the wheat, so it is 
necessary for these three things to 
be present in order to produce a 
crop of organisms. A great dif- 
ference, however, exists in the 
time occupied in growth, and also 
in the number which can be pro- 
duced from the original amount 
introduced into the medium. The 



FIG. 9. PLATE CULTURES WITH CHARACTERISTIC 
GROWTHS. 
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a tube will remain sterile for an indefinite period, providing iinfiltered 
air does not gain access to the tube (Fig. 7). The method 
of cultivating is to take a small quantity of the material under 



PIG. 10. HIPPOBOSEA 
RUFIPES. 

A transmitter of Trypano- 
somes, 



OF FLEA. 


consideration on the point of a fine needle (figure) previously 
heated to destroy life on it. This is introduced carefully into 
the test tube and the surface of the gelatine slightly touched (figure). 
The tube is then plugged with cotton wool to prevent impure air entering, 



and warmth is supplied by means of an incubator (Fig. 8 ), and within a 
few hours a crop will appear on and around the side that has been touched 
b} the needle. The growths that result — or, as they are termed, cul- 
tures ’—have, in many cases, characteristic appearances, “ which' assist 
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considerably in arriving at a correct diagnosis. This culture method cun' 
go on through many generations, and though the hrst may be some- 
what mixed — that is to say, contain more than one distinct organism — 
it is possible by sub-ciiltiires to eT^entiially obtain a perfectly pure culture- 
ob the organism concerned. Microscopical examinatioar of these cultures, 
from time to time will reveal the organism originally inoculated inb:> the 
tube. They may be also grown on plates (Fig. 9). In order tO' prove 
that a micro-organism is the cau.se of a disease, it is necessary (1) that 
the organism in question, as recognised by its form, mode of growth, or 
products, be found con.stanily associated with the disease at least in the 
earlier staees aiir] in sufficient numbers to account for 'he svmr)toms 


A , -Ift, it 'g:. 


I 

i 

I 


* ! 

FIG. 13. 

A. Miltlire lemaie and egg-(. 

B. Hide siiowing cattle ticks, 

C. Various stages of cattle ticks. 

(2) that pure cultivation of thi. 
organism through sufficient gene 
rations l)e made, until it ma} 
reasonably tie supposed tha- 
everything else which coiih” 
possibly have been taken fron 
the animal that yielded the 
organ ism h a s d'i .sa ppea red 

(3) that other susceptible animal* 
be inoculated with the culti- 
vated organism, and that thc 
disease be reproduced ; (4) that 
the same organism be found in 
the tis.sues of the successfully inoculated animals in such numbers, 
and with such ^ a distribution, as tO‘ account for the disease. In 
mail} cases it is necessary for the organism which produces disease 
m Ije transfeired from one animal to another hv means of inter- 
mittent hosts, such as biting flies, ticks, mosquitoes, fleas,' &c. (Figs. 10, ii) 3 
assail example, the db^ease^ known, at any rate by name, to nearly all, as. 

lexas or Tick bever'’ in cattle. This is caused by a small organism 
—from 12,000 to 80,000 being required to measure i inch (Fig. i2)-~-which 
gams access to the red blood corpu.sc}es of the animal, and produces a 
train oi symptoms,^ of which fever and red water are constant. The 
organism is carried from animal to animal by means of the tick (Fig. 13). 

Anothei disea.se, which many in the northern districts will be familiar 
uitii, Ls tick fever in poultry (Fig. 14). The organism in these cases assumes. 
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FIG. 14 . BL.\CK LEGHORN HEX SUFFERING FROM ACUTE SPIROCIIAETOSIS. 


the form of a spirillum (Fig. 15 P 
and is transferred from bird to bird 
by means of the tick ; it is from 
I /600th to I / 1, 600th of an inch 
long'. The difficulty in eradicating 
these diseases is apparent, for so 
long as the tick remains in a dis- 
trict. it is capable of continuing 
the spread ; and as some of the 
t’cks are capable of long life, even 
without food, the difficulties are 
increased. The tick concerned in 
the spread of the disease in poultry 
is capable of living for a period 
of three years or more without 
food. 

A Mirietv of parasite, which, 
■fortunately, is not present in Aus- 
fralia producing any pathogenic 
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TIG. 15 . FOWL SPIROCHAETOSIS. FREE 
SPIROCHAETES AND TANGLES DURING 
THE ACUTE STAGE. 




KG. i 6 . TRYPANOSOMES OF I .AND 2 SURRA, 3 AND g 
5 AND 6 MAL DE CADERAS. 


ehect, is the 
'rrvpayiosoma 
I { Fig. 1 6 ). These 
; organisms live 
! in the blood of 
various hosts 
and cause a 
a r i e t y o t 
s y m p t o 111 s. 
Some of the 
diseases pro- 
duced may be 
familiar by 
NAG AN A, name, as ex- 
anit)le/* Surra'’ 
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— a disease which produces a form of anaemia with intermittent 
fever, wasting, oedema of the limbs and belly, weakness, and 
paralysis. It lasts in the horse from one to two months, whilst camels 
have been known to be affected with it for as long as three years. Dogs 
are also susceptible. It is a disease which has caused great havoc, being 
present in India, China, Burmah, South Africa, Dutch Indies, Mauritius, 
Philippines, the Malav States, and Persia. In Mauritius the first outbreak 

was recorded during 1902, and by June 
of the same year the mortality was ap- 
palling — the majoritv of the draught 
animals having succumbed. It was intro- 
duced by a cargo of cattle in September, 
1901; and in June, 1902, Dr. Lesur wrote 
— The epizootic at first appeared to be 
almost exclusively confined to oxen; then 
it attacked dogs, mules, donkeys, and 
horses. The destruction of draught 
animals has gone to such an extent that 
farmers are anxiously asking themselves whether they will be able to 
gather in the harvest." By 29th January, 1903, the ruin was complete. 

Horses and mules had practically disappeared, and at Port Louis it 
had become necessary to hand over the work of scavengering to prisoners, 
who, under the supervi.sion of policemen, were used to pull the carts. The 
organism which produces this death is about i/i , 000th of an inch in length, 
and I /51,000th of an inch in width. It is known to be carried from animal 
to animal by various biting flies.'’ (Fig. 17.) 



FIG. 17. TABANUS. 



FIG. 18. DOURINE SHOWING CHARACTERISTIC PLAQUE. 


Another disease which this parasite is responsible for is “ Dourine." 
It IS a disease of horses that is peculiar in that it is transmitted only by 
Wr:, pf been recorded in Spain, Germany, Switzerland, 

^" 5 ^ Turkey, Morocco, Algeria, Asia-Minor, Persia, India, 

ir ’ of the disease appears in from 

ir to 20 dajs after coitus; it shows with swelling at the lower part of 




10 Aug., 1912.] The Riiology of Contagions Diseases. 


the sheath, extending along the abdomen. From 40 to 45 days after 
plaques are noticed on the skin (Fig. 18). The duration of these is very 



FIG. 19. HORSE SUFFERING FROM DOURiNE AT THE END OF THE SECOND 

STAGE. 

variable j wasting then sets in, the animal can ri.se only with difficulty, 
and the limbs are paralyzed (Fig. 19). The duration is usually from two 
to six months. In excep- 
tional cases it lasts from one 

recorded certffin ^ breeds ] 

in their system for one or 

four years. It is estimated ' 

tint 70 to 80 per cent, of A : • »'\My 

affected mares die of the '..A'uf T''' ’,■'*7 ( 

■disease in India. ^*'-'‘7. 

Napna,” another of ^ ‘ 

the.se diseases, occurs in ~ - 7 . ' ^ 

houses, donkeys, oxen, 

and cats, and varies ^ ^ 

■duration from a fCAv days orf^« .v .■ **' 

weeks to many months. It -.■ ^ • ,'i — 

is invariably fatal in horses, V 

donkeys, and dogs. It is ^ 

present almost throughout 
the Avhole of Africa, except 
Cape Colony and the Trans- 
vaal. 

Glanders, ivhich all are 

familiar with by name, can, fig. 20. bacillus of glanders penetrating 
fortunately, be detected in wall of pulaionapy ar'-eky. 


'-3ii 
■ i§0m 






yfc' 


^'iJ 


WALL OF PULAIONAPY APU'EKY. 
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the system by the 3..[allein tc'st long before symptoms appear, sO' that 
it mav be reasonalhy hoped we will keep our shores clear of this 
pest, which has been responsible' for enonnous losses in countries in which 



FIG. 21. EPIZOOTIC LYMPHANGITIS FIG. >3. EPIZOOTIC LYMPHAN- 
SHOWING EYE LESIONS. GUTS SHOWING LESIONS ON LEG. 

it has appeared. Great Britain in 21 years — 1887 to 1907— lost 4o,936»> 
head, which, valued at ^20; equals ;^8i8,72o. The organism is fropi-. 

I /8,000th to T '5,000th of 
an inch (Fig. 20). 

‘‘ Epizooth: lymphangi- 
tis ” (Figs. 21, 22, 23) is. 
present in India, Africa, 
Japan, China, France, Swe- 
den, Russia, Germany, and 
t'larts of the United States, 
and is produced by an 
organi.sm some i /6000th to 
I /8,000th of an inch in 
diameter. The incubation 
period varies from three 
w'eeks to fourteen months or 
more. Apparent recovery 
may occur, and later the 
disease re-appears. The 
mortality is low% only about 
To per cent, dying; but the- 
after effects are serious, 
FIG. 22, EPIZOOTIC LYMPHANGITIS SHOWING thickened tendoiis, &c.,. 

LESIONS ON SHOULDERS. Causing great depreciation. 









The Etiology of Contagious Disease 


Next there are a series of diseases which, whilst causing 
produced by an organism so small that it cannot be 


FIG. 24. cows AFFECTED V/ITH FOOT AND MOUTH DISEASE, 


culture masses. An example is seen in foot and mouth disease in cattle 
(Fig. 24), In 1883 500.000 animals were affected in Great Britain ; in 


FIG. 25. FOOT AND MOUTH DISEASE. BURIAL OF CARCASES OF CATTLE IN 

DEEP TRENCH. 
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Bavariti, 100,000. In Germany, in 1890, 800,000 weic affected, and in 
1892 over 4,000,000. Though the mortality is. not high in. the- 
disease, the loss from wasting, fever, &c., is enormous; so much so, that 
a system of slaughter of all affected and in contact animals is carried 
on as the cheapest method of checking its ravages (Figs. 25, 26). Its. 
seriousness may be gauged fronr the cablegrams appearing in the press of 
the last outbreak in Great Britain. 



FIG. 26. FOOT AND MOUTH DISEASE. CARCASES OF CATTLE PILED 
WITH WOOD READY FOR BURNING. 



No lecture on contagious diseases would be complete without some re- 
ference to tuberculosis, the disease upon which there is more literature 
than on almost any other subject. It is known as the White Plague/^’" 
and has been regarded by scientists as the only disease which is capable- 
of exterminating the human race, and this mainly because of its insidious, 
nature ; for it is pos.sib]ve for one to contract the disease in youth or infancy 

and to be quite unaware- 
of it until later in life — 
say upon gaining ma- 
turity, when, owing to 
some del lilita ting in- 
fluence, the protection-' 
afforded up to that time 
by the white corpuscles. 
of the blood is broken 
down, and the organism 
spreads through the- 
.system, bringing with it 
tliat train of symptoms 
which so many are fami- 
liar with either through 
the loss of relatives cr 


FIG 27. CHRONIC CHEESY TUBERCULOUS 
PNEUMONIA. SECTION OF LOBE OF COW'S LUNG. 


friends from consumption (Figs. 27, 28). 

The organism responsible for the disease is from i /4,000th to- 
t/ 12, 000th of an inch long, and from 1/24,000111 to 1/7 2,000th of an 
inch broad (Fig. 29). The disease is communicable from animal to man, 
and %)ice and, imfortunately, in the early stages, does not produce- 

any visible symptoms (Figs. 30, 31). The .symptoms are usually recog- 
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FIG. 30. cow APPARENTLY HEALTHY, STRONG AND VIGOROUS. GIVING A 
LARGE QUANTITY OF MILK. KNOWN TO BE AFFECTED WITH TUBERCULOSIS 
FOUR YEARS. . 


FIG. 28. LUNGS AND LIVER OF A 2g. BACILLUS OF TUBERCULOSIS. 

COW AFFECTED BY TUBERCULOSIS. 

milk supply (Figs, 33, 34). A cow may be dangerously tubercular, 
yet continue to look and act like a healthy animal ; she may show 
neither symptoms of disease nor discomfort ; her appetite may' be 


ni.sed only when the disease is well 
advanced, and most are familiar with 
the wasting, cough, &c., produced 
(Fig, 32). A very common method 
of spreading is per medium of a 


good; she may conceive and milk like an ordinary cow, and may 
even be the sleekest and fattest in the herd. The illustrations shown 
are those of cows apparently in the best of health ; some of them, 
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indeed, in fat condition. They were, however, Icnown to be affected 
with tuberculosis, distributing the bacilli through their feces, and ^ some 
ctf them through their milk. The necessity for cleanliness in milking 



TiG. 31. cow APPARENTLY HTALTHY. GOOD CONDITION FOR DAIRY COW. 
KNOWN TO BE TUBERCULOUS FOUR YEARS. DUNG OF THIS COW CAUSED 
TUBERCULOSIS IN PIGS THAT WERE PERMITTED TO EAT IT. 


methods in the yard, and hind-quarters of the cow, is thus evident ; for 
It will readily be seen how milk can be contaminated where operations are 
carried on under insanitary conditions, and where cows, whose flanks are 
covered wdth manure, which may possibly contain large numbers of 



FIG. 32. ADVANCED TUBERCULOSIS. 


the organisms, are milked. The spread of the disease to the pig also 
«xcurs when they are allowed to roam at will and root about in the manure 
heap contaminated, possibly, by only one cow in a herd. 






FiG. 33. LONG-STANDING CASE OF TUBERCULOSIS WITH TUBERCULAR 
SWELLING IN UDDER. 

Since the Milk and Dairy Super\*ision Act has been in operation some 
500 cows out of dairy herds have been destroyed. It is. indeed, difficult 



FIG. 34. TUBERCULOUS UDDER OF COW. 

to say what saving of human life will result from this ; but if only one 
life is saved for every cow, it cannot be regarded as other than a great 
work. 
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LUYPROFITABLE ORCHARDS: REASONS x\RD 
REMEDIES. 

E. 'Walln, Orchard Supervisor. 

MaLiiy orchards throughout the State arc uupiofitablC; owing tO' one oi 
more of the following causes 

Area too large. 

Unprofitable varieties. 

Want of proper soil drainage. 

Lack of systematic cultivation and manuring. 

Improper pruning methods. ^ 

Unsuccessful eradication of insect and fungus pests. 

Area of Orchard. 

Large areas under orchard require much manual labour, horse and 
mechanical power, to bring them into and sustain them in a higlily profitable 
condition. In many instances these necessary factors to profit-earning are 
not provided, and thus some essential part of the orcharcbs well-being is 
neglected. It may be cultivation,' manuring, pruning, or spraying, but 
whatever it is, the orchard suffers. Thus it cannot possibly yield the same 
quantity or quality of fruit as if properly managed. Of course, large places 
worked* thoroughly under proper organization, yield large profits. 
Unless, however, one has command of the necessary capital and labour, it 
would be better for him to be placed on a small holding, which could be 
thoroughly worked in every detail. Concentration is quite essential to 
success", and without it the orchard will fail to yield its maximum profits. 

Unprofitable Varieties. 

There is no greater drawback to the profit-earning capacity of many 
established orchards than unprofitable varieties. It may be that when the 
trees were planted, their adaptability to the climatic and soil conditions of 
the locality was not understood. As a result of this want of knowledge, 
much labour is often expended without any appreciable result in the way 
of profitable crops. In most cases, none can be expected. Yet some 
growers persevere year after year with such trees, thinking that at 
some time their profitless career will end, and their profitable 
one commence. As a rule, their perseverance remains unrewarded. 
This is especially so with such varieties of apples as Cleopatra 
and Munro's Favourite when grown in the southern districts of Victoria. 
IVhen, however, these splendid varieties are grown under congenial 
climatic conditions, such as obtain in the northern parts of the State, 
they produce fru't of high-grade quality without being subject to 
the characteristic scab and ^cracking which affect them in the south. 
Should these or any other varieties unsuitable to the locality be established, 
no time should be wasted with them. They should, be cut back and worked 
over with some variety or varieties known to do well in the particular place 
concerned. This method is shown, in Plate No. i. The trees shown he^-e 
are two-year-old grafts of Rome Beauty worked on eight-vear-old stems 
of Munro's Favourite. In another two years, they should be capable of 
oearing a good crop. These Munro’s Favourite trees were cut back on 
account of the fruit cracking badly, and thus rendered unfit for market. 
This is not a singular ca.se, but one of many which has come under the 
writer’s notice in the Diamond Greek and other districts south of the 
Dividing' Range. 




ROME BEAUTY GRAFTS ON MUNRO S FAVOURITE STEMS. 
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There are other \-arieties of fruits ^vhich often pro^’e improfitable on 
account of the'r non- or partial fruiting. This sterility or partial sterilitv 
is to a great exteiit a varietal characteristic due to underlying causes which 
may sometimes lie remedied by cross-fertilization, whilst in other cases the 
thinning out of the fruit spurs has often the desired result. In the Diamond 
Creek district, Keiffer pear is extensi\'ely girawn, and in many cases is 
worthless as a cropper. This unprofitable condition generally occurs where 
the trees are planted in rich soil, producing ^'ery vigorous perpendicular 
growth, and isolated from ether varieties blossoming simultaneously. When 
planted in poor country, the vigorous growth is checked., and trees often 
bear well. This varie'tv is very susceptible to the influence of cross-fer- 
tilization. Such varieties as Harrington's Victoria, Howell, Le Conte, and 
others have pirwed suitable as a cross with Keifl'er. Where this variety 
is established and has pr.aved sterile or partly so, a, sufficient number for- 
cross-fertilizing purposes should be cut down and re-workeii with one of 
the above Aurieties. Bailey’s Bergamot is another variety often barren of 
fruit, though blossoming pr-ofusely each season, but the writer luis lu'cnght 
it into a state of fruitfulness by crossing with Williams’ Bon Chretieiu 
Spur-pruning is advised as a remedy for want of bearing in Winter Nelis 
pear. Earlv Guigne cherry often proves a very light cropper Avhen grown 
isolated from other helpful varieties. It, however, appears to be very 
favourably influenced by such varieties as Black Bigareau and Early 
Lyons. 

Coe's Golden Drop plum ''also is prone tO' barrenness. No definite 
results ha\’e so far been obtained by crossing, but Pond’s Seedling is I'econi- 
mended as a wariety likely to prove beneficial as a cross. In the case of 
a young orchard being established containing any of these self -sterile or 
partially self-sterile varieties, suitable trees should be planted near them 
for cross-fertilization purposes. 

D'raining of Orcpiards. 

It has been said that the better the drainage, the surer the water supply. 
This is sound advice, for land well drained and Avorked is enabled to draw 
up by capillary action, and hold, sufficient water for the use of the trees. 
Undrained land is cold, and being filled Avith Avater in Avinter time, the 
beneficial influences of soil aeration are absent. 

In hot Aveather such soil is generally caked, hard, and dry, ancl under 
such conditions it is not difficult to understand the reason Avdiy so- many 
trees go off ” in orchards, and. become improfitable during the existence of 
such conditions. 

Orchards, to prove highly profitable, must be established under the best 
possible conditions of soil drainage, either natural or artificial. Few are 
naturally drained ; parts of them may be, but generally Aveak or rather wet 
patches exist, and the trees “ go off ” in those places. Plate No. 2 shows 
a Reinette du Canada apple tree groAving vigorously. This tree Avas placed 
in a badly-drained situation, and did not make any satisfactory growth 
until a drain Avas laid and the tree cut back. The strong growth seen in 
the photo, is the direct result of the work. 

In a perfectly-drained orchard, the trees develop uniformly. In fact, 
when hx>king along the rows of trees in such orchards, it is difficult to notice' 
any difference in the general appearance of the trees of same variety 
and age. Plate No. 3 shows two rows of such trees. It will be seen that 
these trees are thrifty in growth and even in general development. This is 
the kind of orchard that proves profitable — every tree being able to produce 
maximum crops. 



The system of drainage must vary according to local conditions. 
Speaking generally., however, if the soil is stiff and compact, the drains 
require to be placed at smaller distances apart than in ground of a more 
open texture. Again, if the surface is fairly level, more drains are required 
than in land having a good slope. Drains should, be arranged so that 
soakage may be caught in the easiest and most complete way. 
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Pipe drains should be placed mid-way between the rows about 20 or 40 
feet apart, and usually parallel to the fall. These pipe drains shoukl 
lead into the main open drain that follows the natural water-course. 



In laying pipe drains, they should .be placed well into the subsoil to 
draw off waiter freely. It is a good T^^-n today them on sand> if readily 
available. Sand makes a good bed for pipes, and they are then not so apt 
to tecome displaced as W'hen put on a hard bottom. In laying them,. 
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extreme care must be taken not to have anv unevenness between successive 
pipes to allow' of the collection of sediment in the interior of the pipe drain. 


Manuring. 

It is too commonly believed that fruit trees thrive well in the poorest of 
soil. This idea is not correct., for when the trees are called upon to- bear- 
heavy crops, they require a liberal supply of the necessary pi ant- food con- 
stituents. Soil of poor quality may certainly be beneficial in bringing trees 
into bearing quickly or in checking the over- vigorous growth, of some 
varieties but continued cropping will surely scon exhaust the required 
elements of plant-food, in such soil, so that the trees will soon become incap- 
able of producing a profitable crop of fruit. The evils of soil -exhaustion 
may be seen in many orchards, as evidenced by the stunted growth of trees, 
depleted buds, and fruit of very inferior qualitv'. In fact, it mav be said 
that the profits of the majority of orchards are considerably lessened by 
the lack of systematic manuring. The appearance of trees is the best guide 
to their manure requirements. Young trees should make regular and thrifty 
growth. Any defect in tliis respect should^ be remedied by the application 
of manure rich in nitrogen. Nitrogenous manures are very effective in pro- 
ducing growth, either in young trees or in old and stunted ones. No better- 
manure can be used for general purposes than farm-yard manure, which, 
when properly prepared, is rich in all the essential elements of plant-food 
— nitrogen, potash, and phosphoric acid. In addition, the organic part 
of it has a very beneficial physical effect upon soil. It is, therefore,, 
known as a general manure in contrast to special manures which contain 
one, two, or more constituents of plant nutriment, but which are not capable 
of maintaining the general fertility of the soil. The chief value, however, 
of special manures is to supply the soil with some plant food which it lacks. 
In order., then, to apply such manure profitably, the soil deficiency should 
be first ascertained, otherwise it may do no good. Sometimes a soil may 
fail through the absence of one or more of the essential elements. The 
reason of failure in such a case is because the minimum governs the whole- 
in the same way as the strength of a chain is governed bv its weakest link. 

The mechanical effect of farm-yard manure upon soil texture is very 
marked, making it either more open or compact, as the case may be. Soil 
of heavy texture is opened up by the decomposition of the straw, which 
forms channels, and through them moisture, air, and the roots of trees- 
penetrate. 

As there is generally a difficulty in obtaining sufficient quantities of 
farm-vard manure, a system of green manuring is strongly recommended 
for soils deficient in humus. Such soils are light-coloured, dry, and harsh 
to the touch. Those containing it in proper proportions are dark-coloured, 
moist, and mellow. The properties of humus are that it renders heavy soils 
lighter, more open, and porous, wdiile, on the other hand, soils- of a loose 
sandy character are made denser and better enabled to absorb and retain 
moisture. Hill orchard land generally requires a liberal application of 
manure to bring about ideal humus conditions. 

In addition to the production of humus, green manure of leguminous 
crops is rich in nitrogen. This is produced, by the action of bacteria working 
in the root nodules of legumes, such as beans, peas, lucerne, &c. It will 
thus be seen that by the use of green manure, not only is the soil benefited 
physically, but also one of the most expensive manures — nitrogen — is added: 
to the soil. 
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Green crops shoiiid be sown in the autumn, and ploughed into the soil 
when in flower. Special manures, such as nitrate of soda, sulphate of 
ammonia, sulphate of potash, and superphosphate, are soon rendered 
soluble, and thus should be applied to soil when trees are becoming 
active in early spring. 

Bonedust is a valuable manure for fruit trees. It is not easily rendered 
soluble, therefore should be applied in autumn or winter. 

Pruning. 

This all-important factor in making or marring the profits of an orchard 
cannot be dealt with at any length in such an article as this. However, no 
article bearing on unprofitable orchards would be complete without reference 
to the common mistakes made and which cause so much profit-leakage in 
many orchards. 

Young Trees . — Instead of cutting leading growths of young trees hard 
back, some growers merely tip them ; the result is a weakly framework 
which cannot bear the weight of fruit after the tree has come intO' bearing, 
the limbs often break off, and irreparable injury is done. Young trees 
should be hard cut back for a few years, in order to form a strong frame- 
work capable of bearing heavy crops. 

Zuider s . — Frequently the leading growths are improperly placed, and 
too many allowed to remain. The leaders should be spaced as equi-distant 
as possible and rise obliquely at an angle of about 45 deg • generally 
speaking, about 12-16 leaders are sufficient. 

Laterals . — A thorough knowledge of the fruiting habits of different 
kinds and varieties is essential to successful pruning. - A good, general 
policy is to spare the knife on all well-placed light lateral growths. If 
allowed to remain for a season to ripen and develop fruit buds, they can 
then be shortened in as required. Especially does this apply to such 
varieties of apples as Jonathan and Rome Beauty. Many instances are 
met with where these splendid varikies have been made barren, or partly 
so, by the improper use of the secateur on laterals. A good plan is to 
observe carefully the result of last season's cuts. By this means a mistake 
should be made only once — not repeated.. 

Pruning the Peach . — Many peach orchards are silent witnesses to 
improper pruning methods. The light wood growth of the tree is often 
merely a tangled mass at ends of leading shoots, instead of being well regu- 
lated and placed in the most suitable positions. ^ 

As a result of such management, or lack of management, fruit of an 
uncertain quantity and quality is produced. 

The peach bears its fruit on new growth, and onlv once on the same 
spur. Thus a regular supply of well-placed fruiting wood: is essential. 
This can be obtained and maintained by the judicious use of the secateur — 
only possible when there is a thorough knowledge of the different kinds of 
buds and growth. 

In pruning the peach, care must be taken to supply wnod-growth for 
the succeeding year’s crop as well as the regulation" of spurs for the 
development of large fruit during the year the pruning is carried out. xAll 
dead wood should removed as well as the over-weakened laterals. Cuts 
should be made clean to permit of free healing. 

Treatment of Insect and Fungus Pests. 

This subject has been dealt with in the Journal from time to time, and 
the Orchard Supervision Branch is always available to give instructions to 
growers in this important detail of orchard work. 
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HERD TESTING. 

Government Certification of Standard Cows. 

By IF. A. X. Rohertson, BS.Sc. 

The desire O'f the members of tbs A^ictorian branch of the Jersey Herd' 
Society to introduce a scheme for the official registration of records of the 
Jersey cow, affording as it did an opportunity for putting into practice 
the principle advocated by the officers of the Department of Agriculture, 
was responsible during 19 ii for the meeting of a committee of tiieir mem- 
bers, representati\’es of the Royal Agricultural Society, and officers of the 
Department, at which the more important features of such a scheme were 
discussed. Later thhs led to a deputation waiting upon the Hon. G. 
Graham, Minister of Agriculture, and placing their request for assistance 
from Government officers before him. Being in accord with the principle, 
the Minister, after due consideration, agreed to the issuing of certificates 
to all cows of any pure breed attaining a definite standard. Eventually 
regulations weae drawn up, which are reproduced herewith. The testing 
is to apply to an\' pure breed, but only to those animals registered in a 
recognised herd book, whilst every such animal in a herd must be entered. 
A fee of per herd and 5s. per covv tested will be made. The test 
will occupy nine calendar months, commencing one week after cah'ing, 
and cows attaining the standard as shown in Rule 11 will he granted cer- 
tilicates whereon all the information possible as showing her \Tiliie will be 
recorded. A list of all cows gaining the standard will be published annu- 
ally. As a cow must enter for testing within one week of calving, it is 
advisable that all owners desirous of participating in the scheme should 
eiiter their herds as early as possible, for it will be seen that some months 
must elapse before even the majority of animals in a herd are undergoing 
the test, and these which are calving at the present time will be handicapped 
b}' missing the lactation period of the present year. 

REGlTWriONS CONCERNING HeRD TESTING FOR THE GOVERNMENT CERTIFICATION 
OF Standard Cows. 

Entrance — 

1. The owner of any herd of pure bred dairy cattle may submit his herd for 

ceTtiiication. 

2. Only those cows registered in a recognised herd book or pure stock register 

will be accepted, and all such cows in the herd must be tested, w.th 
such exceptions as are set out in Clauses 14, 15, and 16. 

3. An annual fee of £i per herd and 5s. per cow tested shall be paid to the 

Department of Agriculture on demand. 

4. Any cow entered for certification may be branded in such manner as to 

insure identification, and all standard cows will be marked on the inside 
of an ear with the Government tattoo mark and an identification number. 

Lactation Period — 

5. Testing and recording shall occupy a period of nine calendar monthsj com- 

mencing one week from date of calving, excepting under such circum- 
stances as set forth in Clause 18. This period shall be recognised as 
the official lactation period. 

Recording — 

6. The milk from each cow entered shall be weighed separately immediately 

after each milking by means of tested and approved scales, and the 
weight recorded on a printed chart supplied for the purpose, which shall 
remain the property of the Department. Such scales and chart shall 
be available for inspection by a Government Dairy Supervisor when, 
required. 
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Supervision — 

7 Goveriinient IDfiirv iMipcrvisoi, under the direction of the Chief Veterin£ir\ 
Officer, will make periodical visits for the purpose of checking records 
and taking samples of milk for testing. There shall be not less than 
nine visits during the official lactation period, and not more than thirty 
days shall elapse between any two visits. Additional visits may be 
maAe at any time by the Supervisor for the purpose of taking supple- 
mentary records and samples for testing as often as may be deemed 
advisable. 

S. Every facility shall be afforded Government officers in carrying out their 
duties under these Regulations, and accommodation must be provided 
over night when required. 

q. Particulars as to date of calving, service, drying off, hours of milking, 
manner of feeding, must be supplied for record purposes on request 
of the Dairy Supervisor. If deemed necessary in any case, the owner 
may be called upon to furnish a statutory declaration as to the correct- 
ness of such or any particulars. 

Tesiing — 

10. In collecting samples for testing, the morning and evening milk will be 

taken ; the tests will be made by the Chemist for Agriculture or his 
deputy from a composite sample containing quantities of the morning and 
evening milk proportionate to the respective yields; and the results, 
unless shown to be abnormal, shall be considered as the average for the 

period intervening since the next previous normal test. If apparently 

abnormal, the results may be discarded, and further samples taken and 
tests made. 

Standard Cotas — 

11. Standard cows under these Regulations shall be those wdricli, during the 

official lactation period, yield — 

{a} in the case of cows commencing their first lactation period and 

being then U7ider $ years oj age — 150 lbs. of butter fat; 

(^) in the case of cows commencing their first lactation period and 

being then over 3 years of age — 200 lbs. of butter fat ; 

(£■) in the case of cow's of any age commencing any lactation period 
other than the first — 200 lbs. of butter fat. 

Certification — 

12. A Government certificate shall be issued in respect of all standard cows. 

Such certificate shall show the breed, the age at entry, brands, the 
official lactation period recorded, and date of completion ; the weight 
of milk given, the amount of butter fat and commercial butter (estimated 
on a 14 per cent, over-run), and the weight of milk given on the last 
day of the official lactation period. 

13. The certificate issued in respect of any standard cow shall, if she attain 

the standard during any subsequent official lactation ijeriod, be returned 
to the Department, when a fresh certificate will be issued, whicli shall 
show her record for each and every lactation period in whicli she was 
tested. * 

Exemptions — 

14. Cows eight years old or over whose yields have been recorded for three 

official lactation periods may be exempt. 

15. Aged or injured cows in the herd at time of entry and kept for breeding 

purposes may be exempt on the recommendation of the Government 

Supervisor. Any injury interfering w’ith lactation received subsequent 
to entry may be recorded on certificate issued. 

16. Any COW’ which on veterinary elimination is found to be affected wdth 

tuberculosis shall be withdrawm from the test, and her milk shall not 
be allowed to be used for sale, or for the preparation of any dairy 
produce for sale. 

17. Any cow which on veterinary examination is found to be affected wdth 

actinomycosis of the udder, or any other disease or condition which may 
temporarily render her milk injurious, may remain in the herd for testing,, 
but her milk shall not be used for sale or for the pTeparatipn of any 
dairy produce for sale without permission of the Supervisor," 
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iS. When any newly-calved cow is rendered temporarily unfit for testing by 
being affected with milk fevexj mammitis, retention of placenta, or other 
ailment affecting newly-calved cows, the period elapsing between the 
calving and entrance to the official lactation period may be extended on 
the recommendation of a Veterinary Officer or Supervisor, but such 
period shall not exceed one month from date of calving, 
ig. Any interpretation or decision in respect of these Regulations, or in respect 
of any matter concerning the certification which receives the written 
approval of the Director of Agriculture shall be final. 

20. Should the owner of any herd entered not conform to these RegulationSy 
such herd shall be subiect to disqualification for such period as the 
Minister shall determine. The Minister retains the right to withdraw 
any certificate when to his satisfaction good and sufficient cause is shown. 


ORCHARD AND GARDEN NOTES. 

E. E. PescoU^ Principal^ School of H oriicidture ^ Burnley. 

The Orchard. 

If the winter spraying has been delayed,’ it should be completed as 
Ojuickly as possible, and before the buds begin to swell and burst. 

It is not advisable to spray stone fruits with the red oil emulsion at 
this time, as there will be the danger of burning and destroying any early 
i)uds that may be swelling, and consequently loosening their outside scales. 
It will be safe, if the work be done at once, to spray apple, pear, and 
quince trees with this spray, especially where the Bryobia mite, scale 
insects, or woolly aphis are prevalent. 

If it is intended that the lime and sulphur wash will be the specific 
for these and other pests, it may still be used with safety, although the 
spraying should be completed as early as possible. This mixture has a 
certain value as a fungicide, and it is well worth trying on peach trees 
that have previously been affected with leaf curl ; more especially in view 
of the fact that in .some districts severe burning has occurred in peach 
orchards as a result of using Bordeaux mixture late in the season. 

Where peach aphis has appeared, it will be advisable to spray at 
once with a strong nicotine solution. Tobacco stems should be soaked 
in cold water for some days, adding a teaspoon ful of caustic soda to a 
cask of steeping stems. The liquid may be used strong, and eveiy 
endeavour should be made to kill out the first insects that appear. 

The pruning of deciduous trees should be at an end this month. 
Pruning of evergreens, such as oranges, lemons, and guavas, may be left 
until later. 

Young deciduous trees should be planted not later than this month, 
according to the directions given in last month’s notes. The soil should 
be trodden firm around the roots, and, when planting has been completed, 
the trees may be headed back to three or four buds on each arm. 

Preparation may be made for planting citrus and other evergreen 
trees. The soil should be well ploughed and sweetened in anticipation 
of planting in September and October. 

In root-borer affected districts, the beetles will begin to appear during 
the latter part of the month. A close observance should be kept, and 
the insects should be regularly collected and destroyed. 
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Vegetable Garden. 

The plots should be well dug o\’er at this time, adding gypsum or 
lime wliere any pests hawe l:>een prevalent. In other !:)ecls, staljle manure 
should be well worked into the soil. 

The soil should l:)e ricln well worked, and waim, so that a quick 
growth may result. Vegetables gro^vn quickly are generally more tender 
than slowly grown ones; and frequent changes of crops in the plots will 
give better results. A.t this season, the weeds will require constant 
checking : frequent use of the hoe will therefore be necessary, and, in the 
rows, hand weeding should be resorted to. 

All seedlings .should be planted out, especially seedlings of cabbage, 
can] i dower, lettuce, and onion. Seeds of peas, carrots, parsnips, radish, 
leituce, tomato, and broad beans may be sown. 

Wiere they can be slreltered and protected from frosts, young tomato 
I'daiits may be planted out for early fruiting. One method of managing 
these early plants is to place the young plant a few inches below the 
surface, and then place a box, 8 or 9 inches deep, ^\ith top and bottom 
remciN’ed, o\'er the plant at ground le\'el. This can then be cox’ered 
loosely with a piece of glass whene\^er necessary. 

Potatoes, artichokes, and asparagus crowns may still be [slanted. 
Asparagus beds should be kept free from weeds, they sliould ha\'e a loose 
surface, and a light top dre.ssing with old manure would be beneficial. 

In the frames, cucumber, vegetable marrow, melon, pumpkin, water 
and rock melon seeds may be planted. These are best planted in pots, 
placing three or four seeds in each pot. They then suffer no check when 
being transplanted into the fseds. 


Flower Garden. 

Rose pruning should now l:>e completed. At this time the buds are 
beginning to swell and show .some prominence, and no check should be 
pait in the way of their full development. A careful watch should 1.;- 
kept for the appearance of aphis, which should be washed off as soon 
as it is noticed. It is ad\’isable to ha\’e a specific always at hand, i*eady 
made up. so as to kill the aphis when noticed. The aphis is a \’ery rapid 
breeder, and delay of a few days means an enormous increase of this 
pest. finite a number of specifics are useful in combating the aphis' — 
Soaperiue, tobacco emulsion, strong soapsuds, Robinson’s pine S|)ray, and 
pestend solution are among the useful remedies. Whatever is used, a 
.good application should be given, and it should be repeated at frequent 
inter \-a Is, if the aphides remain. 

All herbaceous and similar plants may now be planted out in the 
beds ; these include delphinium, cannas, shasta daisy, riidbeckias, salvias, 
perennial phlox, &c. These plants should be well fed, so as to allow 
them to make a rapid and vigorous growth. 

Weeds tviil need frequent attention, as they must be kept in check at 
this time of the year; they should be prevented from seeding in the beds. 

The planting out of shrubs may now be continued and completed as 
early as possible, so as to allow the roots to get a good hold of the soil 
before the hot weather sets is. Gladioli may be planted for early 
flowering, and, as well, a few divisions or tubers of dahlias. 
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SECOND VICTORIAN EGG-LAYING COMPETITION. 




//. V. Hawkins, Poultry Expect. 




Monthly Report. 

The past month has been characterized by cold bleak weather, with at 
times heavy rain and occasional frosts, the drinking vessels being frozen 
on several mornings. The lighter breeds have felt the cold very much ; on 
the other hand, the 30 Orpingtons competing have scored remarkably well, 
and aopear to relish the cold weather. A few cases of sickness have occurred, 
[n'incipally amongst the 'White Leghorns ; up to the present one White 
leghorn has died through accident, and one Silver Wyandotte succumbed 
to heart disease. There has been one replacement, due to paralysis, and 
one to wasting, in both cases White Leghorns. The scoring of the present 
team of birds compares favorably with the previous year's competition, as 
may be seen from the following figures; — 

Comparative Table of Eggs Laid. 



1911-12 (396 Birds). 

1912-13 (414 Birds). ' 


No. of 

Average 
per Pen. 

No. of 

ES.. 

Average 
per Pen. 

1st Month 

■am 

44' 8 

3.227 

46 * 7 

2nd „ 

3,139 

1 47*5 

4,844 

70-2 

3rd ,, 

CO 

00 

-1 

CO 

58-6 

5, OSS 

82-4 


Feeding. 

Owing to the cold weather experienced, mere has been an increase in 
the amount of meat allowed, the biilir;ck's liwT being gL’en four times a 
week; whilst on cold days or on apiu'oach of cold nights cm extra ration 
ot maize has been given, reversing the amount of maize and wheat that was 
given last month, ric., 4 parts maize, 3 parts wheat, and 2 parts oats, instead 
cvf 4 parts wheat, 3 jrarts maize, and 2 jjarts oats. In other respects, the 
feeding has been along the lines indicated in the July issue of the Journal. 

Very few of the birds have shown signs of broodiness, and the general 
health has been good, and only few are in the moult, as is indicated by 
the increased egg yield. ■ Keen interest is being shown in the contest this 
year, due to the equalitv of a number of the contestants ; although the 
leading pen. No. 40, has maintained its position, there are many 
reasonably close. 

Unfortunately, a few of the leading pens have laid a number of double- 
yolked eggs ; this will handicap them as the warmer wmather approaches;- 
and possibly be a cause of loss. 
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SECOID YICTORIAN EGG-LAYING COMPETITION, 1912-13, 

Commencing loth April, 1912. 

CONDUCTED AT BURNLEY HORTICULTURAL SCHOOL. 


Pen. 


40 

31 

23 
70 
28 

47 
3 
9 

20 

48 
1 

62 

8 

46 

30 

24 
39 
38 
' 7 
37 

25 


29 

45 

44 

2 

6 

14 
49 

63 
13 

15 
53 

53 

35 
19 

64 
66 

42 
61 

5 

10 

51 

58 
12 

54 
60 

43 
4 

65 
27 

52 
18 

59 
41 
69 

16 
32 
11 
22 
57 
21 
68 

55 

36 

66 
17 
67 
34 
26 


Breed. 


White Leghorns 


Black Orpingtons . . 
Wliite Leghorns . . 


Black Orpingtons . . 
White Leghorns , . 


Black Orpingtons . . 
White Leghorns . . 
R..C. Brown Leg- 
horns 

White Leghorns , . 


Black Minorcas 
White Leghorns . . 


Silver Wyandottes 
White Leghorns . . 
Black Orpingtons . . 
White Leghorns . . 


Brown Lpghoms . , 
Old English Game 
White Leghorns . . 

Anoonas , . . ] 

White Leghorns , . 


Eggs laid during competition. 


Name of Owner. 

April 15 
to 

June 14. 

June 15 
to 

July 14. 

Total to 
Date (3 
months). 

Position in 
Competi- 
tion. 

S. Brown . . 

247 

Ill 

358 

1 

Geo. Edwards 

205 

123 

328 

2 

W. McLister 

212 

115 

327 

3 

C. J. Beatty 

222 

100 

322 


E. G. Eagleton 

200 

122 

322 

/ ^ 

J. E. Bradley 

214 

100 

314 

6 

King and Watson 

193 

120 

313 

7 

J. S. Spotswood 

202 

102 

304 

8 

E. Waldon 

201 

102 

303 

9 

Griffin Cant 

189 

99 

288 

10 

J. Campbell 

188 

94 

282 

11 

11. W. Pope 

189 

91 

280 

12 

D. Fisher . . 

170 

110 

280 

13 

H. A. Langdon 

169 

109 

278 

14 

Mrs. Stevenson 

192 

72 

264 

15 

Sargenfri Poultry Yards 

162 

98 

260 


W. G. Swift 

159 

101 

260 

) It) 

li. Moy 

167 

92 

259 

18 

A. H. Padman 

192 

64 

256 

19 

C. B. Bertelsmeier . , 

146 

108 

254 

20 

It. L. Applelord 

147 

106 

253 

21 

A- Ahpee . . 

143 

105 

248 

1 

J. B. Brigdeu 

156 

92 

248 

- 22 

Wooldridge Bros. 

156 

92 

248 

) 

A. W. HaU 

186 

56 

242 

25 

B. Eowlittson 

140 

100 

240 

26 

J. B- Macarthur 

161 

75 

236 

27 

J. H. Wright 

129 

104 

233 

28 

W. Purvis 

115 

110 

225 

29 

Percy Walker 

129 

89 

218 

30 

W. B. Crellin 

106 

110 

216 

31 

W. H. Steer 

103 

109 

212 

32 

H. Hodges . . 

100 

103 

203 

S3 

H. McKenzie 

130 

71 

2OI 

34 

C. H. Busst 

130 

70 

200 

35 

Cowan Bros. 

97 

101 

198 


H. Merrick 

120 

78 

198 

1 36 

M. A. Monk 

105 

90 

195 

38 

Mrs. T. Kempster . . 

146 

47 

193 

39 

J. Ogden 

93 

88 

l8l 

40 

J. H. Brain 

82 

85 

167 

41 

S. P. Giles 

55 

110 

165 

] 





) 42 

H. Hammill 

71 

94 

165 


W. J. Stock 

114 

46 

160 

44 

T. H. Stafford 

92 1 

66 

158 

46 

F, It. DeGaris 

72 

83 

155 


Miss B. B. Kyan 

55 

100 i 

155 

46 

G. Purton . 

82 

71 

153 

48 

J. Blackbume 

78 

72 

150 


A. H. Thomson 

71 

79 

150 

J 49 

E. Nash 

98 

51 

149 

51 

Chalmers Bros. 

63 

76 1 

139 

52 

B. Mitchell 

49 

89 ' 

138 

53 

W. J, Seabridge 

56 

79 

135 

54 

A. Stringer 

90 

41 

131 

55 

Morgan and Watson . . 

52 

69 

121 

56 

R. Jobling 

49 

71 

120 

57 

S. Brundrett 

56 

63 

119 

58 

T. S. Goodisson 

31 

75 

106 

59 

W. N. Ling 

62 

43 

105 

60 

B. Walker 

63 

39 

102 

61 

J. O’Loughlin 

57 

42 

99 

62 

W. J. MeKeddie 

50 

: 47 

97 

63 

.T. Matheson 

18 

72 

90 

64 

K. J. Barrett 

40 

41 

81 

65 

J. Moloney 

40 

34 

74 

66 

S. Childs . . 

11 

37 

48 

67 

A. E. Manning 


44 

44 

08 

Reg. F. B. Moore . . 

3 

40 

43 

69 

(Reserved) 





Totals .. I 

8,071 

5,688 

13,759 
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VIOTORIA.N PRODUCE. 


The Government Statist (Mr. A. M. Laughton) has issued the foriowing 
xeturn of the area and produce for 1911-12 and 1 910-11 ; — - 


Potatoes. 


Principal Counties. 


Bourke 

Grant 

Mornington . . 

Evelyn 

Dalhonsie 

’Talbot 

Grenville 

Polwartli 

Ripon 

Villiers 

iSTornianby . . 
Delatite 
Buln Buln . . 
Remainder of State 

Total* 


Area in Acre?. 


1911-12. 

i 1910-11. 

5,228 

7,230 

8,205 

9,451 

5,618 

6,877 

860 

1,333 

2,687 

3,891 

6,870 

8,590 

1,310 

1.324 

768 

1,227 

1,219 i 

1,208 

3,758 

7,256 

1,253 i 

1,368 

1,202 1 

1,348 

3,612 1 

6,371 

5,102 

5,430 

47,692 ! 

62,904 


Produce in Tons. 


1911-12. 

1910Tiir 

13,686 

17,315 

21,813 

27,595 

14,695 

17,166 

1,952 

2,806 

4,855 

6,615 

16.599 

21,648 

2,699 

3,639 

2,640 

4,174 

2,976 

4,281 

10,559 

20,386 

3,246 

5,709 

2 122 

4,545 

10^2^8 

11,929 

11,032 

15,504 

119,092 

163,312 


Average per Acre 
in Tons. 


1911-12. 

i 1910-11. 

2-02 

2*39 

2*66 

2*92 

2*62 

2*50 

2 *27 

2*10 

1*81 

1*70 

2*42 

2*52 

2*06 1 

2*75 

3*44 

3*40 

2*44 i 

3*54 

2*81 

2*81 

2*59 

4*17 

1*77 

3*37 

2*83 

1*87 

2*16 

2*86 

2*50 

2*60 


* These figares include 5,1A2 acres ot early crop in 1911-12, whichXyielded 17,498 tons, being an 
average of B *40 tons per acre, and 3,606 acres in 1910-11, which yielded 21,140 tons, an average of 
-3 ’77 tons per acre. 

Maize. 


Principal Counties. 

Area in 

Acres. 

Produce in Bushels. 

Average per Acre 
in Bushels. 

1911-12. 

1910-11. 

1911-12. 

1910-11. 

1911-12. 

1910-11. 

Delatite 

241 

619 

3,369 

25,670 

13*98 

41*47 

Bogong 

999 

733 

23,217 

21,470 

23*24 

29 *29 

Groajingolong 

2,634 

3,160 

156,960 

113,476 

59*59 

35*91 

Tambo 

3,197 

3,827 

159,562 

174,473 

49*91 

45*59 

Dargo 

4,228 

4,498 

174,024 

219,547 

41*16 

48*81 

Tanjil 

5,063 

5,320 

225,860 

331,383 

44*61 

62*29 

Buln Buln . . 

617 

785 

17,745 

50,381 

28*76 

64*18 

Remainder of State . . 

1,244 

1,209 

31,923 

45,703 

25*66 

37*80 

Total 

18,223 

20,151 

792,660 

982,103 

43*50 

48*74 


Millet, Chicory, and Hops. 



Area. 

Produce. 

f 

Area. 


Produce. 


Crop. 





Crop. 







1911-12. 

1910-11. 

1911-12. 

1910-11. 

1911-12. 

1910-11. 

1911 

-12. 

1910 

-11. 


Acres. 

Acres. 

Tons.* 

Tons.* 


Acres. 

Acres. 

Cwt-t 

Cwt.J 

C'wi.f 

Cwt.l 

Chicory 

399 

467 

333 

432 

1 Millet ! 




■ i 


Cwt. 

Cwt. 

j (broom) , 

286 1 

680 

1,652 

1,147 

3,663! 

i 4,000 

1 

Hops . . 

1 122 1 

i 

121 

777 

936 

i 





♦ Dry. t Fibre, t Seed. 

Note. — ^IMillet' is principally grown in the county of Delatite ; chicory in counties 
Mornington, Dargo, and Tanjil; and hops in counties Delatite, Bogong, Dargo, and 
TanjiL 
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Perisliable and Frozen Produce. 


Description of Produce. 

. 

Exports from State 
(Oversea). 

Deliveries from 
Government Cool Stores. 

Quarter ended 
30.0.1-2. 

Quarter ended 
3(1.0.11. 

Quarter ended 
30.6. li 

Quarter ended 
30.6.11. 

Butter 

lbs. 

62.5, 184 

7,507,(92 


874,664 

7,780,584 

Milk and Cream 

cases 

148 

2,056 


1,205 

30 

Milk and Cream fdiied 

) 

2 





Cheese 

lbs. 

26,040 

1 94, 160 


4,800 

219,730' 

Ham and Bacon 

II 

38,520 

98,040 




Poultry 

head 

3,705 

2,910 


2,224 

I, SOS 

Bggs 

. . dozen 




25,149 

24,574 

Mutton and Lamb 

carcases 

171,469 i 

35,155 


11,520 

1,328- 

Beef... 

quarters 

3,397 

' 1,427 


230 


Veal... 

carcases 

777 i 

772 


65 

’’ 163 

Pork... 

II 

2S7 i 

i 1,530 


820 

648 

Rabbits and Hares 

pairs 

183,444 ; 

70,272 


130,361 

i 14,044 

Sundries 

lbs. 




24,316 

1 78.014 


R. CROWE, Superintendent of Expo^is. 


Fruit, Bulbs, Plants, Grain, &c. 

Imports and Exports Inspected for Quarter ending SOtli June, 19] 2. 


irOOdS. 

Imports. 

Exports. 

Good.s. 


Imports. ; Exports- 

Inter- 

state. 

Oversea. 

Oversea 

Inter- 

State. 

Oversea, j Oversea. 

Apples iCustird) ... 

18 



Mace 



44 ; — 

Apples and Pears ... 

1,384 

1 

37,749 

Melons ... 


— 

- , 

Apricots ..1 

_ 


257 

Nutmegs 


— 

195 i - 

Bananas, bunches .. 

71,720 

16,(91 

— 

Nuts 


254 

3,211 — 

Bananas, cases 

2,867 

14,325 

— ' 

Oats 


26,824 

175,3401 - 

Barley ... 

10.907 

31,533 

— 

Olives .. 


0 

— ; 

Beans 

42 

478 

— 

Onions ... 


— 

125 ^ a- 

Blacklierries 

48 

_ 

- 

Oranges ... 


54,251 

224 61 

Bulbs 

— 

28 

32 

Passion ... 


1,310 

- : 25- 

Chillies 

— 

387 

_ 

Paw Faw.s 


9 

— 

Cocoa beans 

_ 

1,385 

— 

Peaclms ... 




— i 6:> 

Cocoanuts 


489 

— 

Pepper ... 


— 

160 — 

Coffee beans 

— 

4,144 

__ 

Peas, dried 


17,917 

319 - 

I’opra 

— 

212 

— : 

Persiinnions 


68 

— ™ 

Cucumbers 

Ill 

— 

_ I 

Pineapples 


14,958 

: 79' 

D.«».tes 

-- , 

2,667 

- ! 

Plants . . . 


261 

133 510 

Figs 

_ 

50 

— i 

Plums ... 


__ 

14- 

Fruit— 



1 1 

Potatoes 


233 

718- 

Canned 

- 

__ 

3,395 

Prunes 


— . 

2C0 ^ — 

Dried 


i75 

1 4,698.1 

Quinces 


1,113 

' 23. 

Mixed 

34 

“ 

25 i 

Rice 


3,863 

92,425 ^ - 

Grapes ... 

15 

__ 

6 i 

Seeds 


1,222 

15,850 211 

Ginger ... 

58 ; 

1,005 

— i 

Spice 


— 

132 ' —■ 

Hops 

— 

473 

— : 

Jkunatoes 


50 

^ — 

Jams and Sauces, &c. 

~ 

— 

2,024 : 

Vegetables 


5,286 

277 1 11. 

Lemons 

1,003 

6(] 

L398 i 

Wheat, Grain, 

&c. 

4,673 

155 — 

Lentils ... 


122 

, 

Yanis 


44 


Linseed 

— 

449 

' 





Logs ... . . 

768 

117 

— . 

Totals 


221,316 

363,788 51.250 


Total number of packages inspected for quarter ending dOtii June, 1912 = <536,354, 

E. MEEKING, Senior Fruit Inspector. 
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R a: n tall Stall si i c s . 


^19 


STATISTICS, 


Rainfall in Victoria.— Second Quarter. 1912 . 

Table showing average amount of rainfall in each of the 26 Basins or Tlegious con- 
stituting the State of A ictoria for each inoiitii and the tirau-ter, u’itii llie corre- 
sponding monthl}' and quart eriv averages for each Basin, deduced from all available 
r't'cord'' to date. 







Jim 

if 


rrcr. 

hasiin or District. 

3 

S 

3: 

< 

it 

< 

it 

< 

9 

<; 

1 


poi it.s. } <011115;. 

points. 

pointji. 

poiiits. 

points. 

pftiiits. 

points. 

Glenelg and Wannon Rivers 

22<) 

217 

124 

290 

211 

357 

361 

86-1 

Fitzroy, Eiimeralla, and Merri 

:-ht2 

•248 

20 2 

323 

211 

373 

715 

946 

Rivers 









Hopkins River and Mount 

246 

204 

135 

260 

194 

305 

373 

769 

Emu Creek 









Mount Elephant and Lake 

2:r 

200 

120 

246 

167 

274 

5iS 

720 

Corangamite 









‘Cape Otway E crest 

437 

319 

238 

407 

313 

460 

9SS 

1,186 

Muorabool and Barwon Rivers 

221) 

209 

113 

240 

227 

266 

566 

715 

Werribeeand Saltwater Rivers 

167 

194 

77 

216 

213 

243 

459 

653 

Yarra River and Daudenong 

33d 

307 

189 

317 

224 

382 

743 

1 ,006 

Creek 









Koo-wee-rup Swamp 

297 

306 

184 ; 

313 

277 ^ 

3S4 ' 

758 

; 1 .005 

South Gippsland ... ... 1 

Latrobe and Thomson Rivers 

3o0 

3S6 

243 1 

313 : 

270 : 

427 

i 863 

A, 126 

267 

293 : 

217 1 

28) : 

267 : 

381 : 

1 751 

965 

Macallister and Avon Rivers 

112 

J66 : 

118 i 

155 

: 132 : 

257 

i 362 

' 578 

Mitchell River ... ; 

20S 

212 : 

184 : 

229 1 

99 ' 

2«0 

491 

: 731 

Tambo and Nicholson Rivers 

170 

163 : 

271 ! 

186 

' 12-i 

262 

569 

^ 613 

Snowy River ... : 

299 

223 

291 

2()9 

187 ; 

414 1 

777 

^ 906 

iMurray River ... ... : 

28 

143 : 

10 

188 ; 

250 ; 

268 i 

288 

‘ 599 

Mitta Mitta and Kiewa Rivers 

92 

211 

35 

309 i 

408 ' 

510 i 

533 

1,030 

Ovens River ... ... 

sr> 

229 

16 

349 i 

433 ^ 

529 i 

336 

1.107 

Goulburn River ... ... : 

78 , 

183 

33 ; 

261 ^ 

271 i 

357 

402 

SOI 

Campaspe River ... ... 

61 

164 

65 ! 

260 I 

247 : 

317 

373 

741 

Loddon River ... ... ; 

38 

141 : 

3S 

200 1 

237 ' 

250 ; 

313 

; 591 

Avon and Richardson Rivers 

■28 

122 

32 

184 ; 

236 i 

222 i 

306 

1 528 

Avoca River ... ... 

23 

132 i 

24 

187 ! 

270 : 

223 i 

317 

; 542 

Eastern Wimmera ... ’ 

89 

142 

43 

240 i 

274 

302 

406 

' 684 

W estern \\"im mera ... ... 

-41 

163 i 

30 

21S : 

263 

265 ! 

354 

646 

Mallee District 

18 

107 ; 

12 ; 

160 i 

2S1 ; 

181 

311 : 

448 

‘The whole State 

132 

183 : 

94 i 

238 1 

253 

306 

479 ^ 

729 


loj ]»airits = 1 inch. 


IOlIi July, 1912. 


H. A. HUxN’T, 
Commonwi^alfh M eieMrofotjht^ 
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HEjVIlNDERS FOH SEPTEMBER 


LIVE STOCK„ 

Horses. — Still coiitinue to feed stabled horses well ; feed green-stuff if available. 
Continue rugging to encourage the shedding of the coat ; good grooming will also* 
be beneficial. Continue giving hay or straw to grass-fed working horses. Feed 
old and badly-conditioned horses liberal ly- 

Cattle. — Cows should still be rugged, but coverings should be removed frequently,, 
in order to enable the animal to get rid of the old coat; or, better still, a good 
curry-combing may be given. Continue hay or straw. Give calves a good warm 
dry shed. Give tlie milk to young calves at blood heat. 

Pigs. — Supply plenty of bedding in warm w^ell-ventilated styes. Keep styes 
clean and dry, and feeding troughs clean and wholesome. Sows may now be 
turned into grass run. 

Sheep. — Prepare for .shearing. Clean yards to minimize dust; also remove all 
straw, chaff, &c., from sheds and wool bins. For superior wools, procure special 
packs; for ordinary wools, the usual kind will do. Clean all excessively ‘‘ daggy 
sheep before bringing them on to the shearing board. 

Poultry.— September is one of the best for hatching. Incubators should' 
be kept going, and broody hens set. Care must be taken to keep down vermin, 
as they now breed quickly ; use sprays in houses and Insectibane or Pestend in. 
nests— nothing stunts chickens quicker than vermin. The food for young chicks 
should be fine oatmeal, stale bread crumbs, a little calcined (dry) bone, and a pinch 
of powdered charcoal. Slightly moisten with skim milk, and add very finely 
pulped raw onion. Make the whole friable, and feed frequently (“little and often”) 
just as much as they will readily eat, as an excess of food only sours and disturbs 
their digestive organs. Do not feed animal food yet. Skin/ milk is safer, and 
answers same purpose. Keep chicken’s feet dry — wet grass causes a chill ; and' 
once the birds are chilled, trouble may be expected. 


CULTIVATION. 

f AR]sr. Plant early potatoes, and work up fallow^ for the main crop. Keep- 
i allow for summer forage crops well worked up with the disc and harrows. Make- 
early sowings of mangolds, beet, field carrots, and turnips. Push on with the 
fallowang in the Northern Districts. Prepare land for tobacco seed beds by burning 
rubbish on the site; afterwards work up to depth of three or four inches. 

Orch.-ird. Commence spring ploughing ; plough in leguminous crops for green 
manure as soon as tlie plants are in full flower. Finish grafting early in the 
month. Spray peach and apricot trees with Bordeaux mixture as the blossom buds 
are opening, as a preventive against “leaf curl” and “shot hole” fungi; watch, 
lor peach aphis, and spray wdien present wdth tobacco solution. 

Flower avRDE.\L— Cultivate and work up the surface to a fine tilth— clear out 
all weeds. Water newly planted shrubs, Km., if the weather is dry. Plant out 
cannas, early dahlias, chrysanthemums, gladioli, and other herbaceous plants. 

\EGETABLE G.ARDEN.— Plant oiit seedlings. Sow seeds for summer use, such as 
tomatoe.s ciicumbers, marrows, pumpkins, melons, Kc. Plant out tomatoes, and 
shekel till frosts are over. Hoe and work up the soil surface. 

u of young vines (grafted or imgrafted) should be concluded 

before the commencement of September; pruning of old vines likewise. Prune 
Mnes recently planted just before buds’ commence to swell (if not pruned when 
planted), cutting strongest cane back to two. buds. Do not delay this work until 
buds have shot, as this seriously weakens the young vine. Towards end of month, 
Held graltmg may be commenced, if ..weather be fine and warm. If cold and w^et, 
postpone until October. Swab with acid iron sulphate vines which showed signs 
ot black bpot last season, lo avoid burning, this must be completed before the 
buds commence to swell. 

Conclude spring racking early in month, if not already done. Fill up. 

regularly, all unfortified wanes. " 
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SOME RESULTS IN FALLOWING LAND. 

By John IF. Paterson^ B.Sc., Ph.D.. Experimentalist, and P. R. Scott. 

Chemist for Agricnltiire. 

The most pressing demands of an ordinary crop are for water, phos- 
phates, and nitrates. The importance of these arises from their comparative 
scarcity in the soil. The deficiency of phosphates is most easily made good 
by applying some phosphatic manure along with the seed. The deficiency 
of water and nitrates can usually best be remedied by some system of 
fallowing the land. 

Scheme of Experiments. 

In order to find how two systems of fallowing affected the water and 
nitrate content of a soil, three plots were staked off on the farm of Sparro- 
vale, Geelong, last September. The plots each measured lo by 5 yards, 
and lay side by side with 2 yards space between them. The land had been 
sown down to Algerian oats at tUfe end of June, and the crop was well 
brairded in September, when the plots were laid off. The scheme of the 
experiments was as follows : — 

Plot A. — Dug over on 12th September, and the surface kept stirred from 
1 6th October onwards. 

Plot B. — Dug over on 12th September, and no further cultivation given. 

Plot C. — Oat crop left growing. 

The experiments continued until the 28th Eebruary of the present year. 

Working Plan. 

The effect of fallowing and cropping upon the supply of water and 
nitrates was determined by sampling the soil of each plot at intervals of 
about six weeks. The samples were taken with a spade from a freshly 
exposed surface in holes dug on the central line of each plot. One of us 
was alw^ays present. They were forwarded for analysis in suitable bottles 
the same day. The holes were filled in as soon as the samples had been 
taken, and on any plot the next periodical sampling took place 2 yards 
further along the central line of the plot. 

At the outset, each plot was sampled at six successive depths of 9 
inches, to 4^ feet. Later on, it became apparent that the lower 
subsoils varied so considerably in character that it \vas useless to continue 

10543 . s 
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sampling to that depth. Attention was then confined to the upper 18 
inches, where the d.fferences of soil were naturally less pronounced. 

In conducting the analyses, water was determined by drying to' constant 
weight in a steam o\-en. Nitrates were determined according to- the method 
described in a previous article by Mr. W. C. Robertson, Chief Deputy 
Chemist. 

Fallowing and Soil Moisture, 

Table L gives the percentage of water in the top 18 inches of soil at 
each date of sampling. The results are calculated on the dry soil. 


Table I. 


— 

Worked 

Fallow. 

Neglected 

Fallow. 

Oat 

Crop. 

October 16 . . - . - • ; 

per cent. 
25*22 

Per cent. 
24*27 

Per cent. 
24*95 

November 2S . . - . • . 1 

19*62 

15*95 

15*22 

January 17 

20*66 

11*61 

10*01 

February 28 

21*67 

12*38 

10*06 


In viewing the results the conditions regulating the loss of water on 
good fallow, bad fallow, and on crop may be briefly recapitulated. Water 
rises in a moist soil somewhat rapidly by capillarity. In a good fallow, 
the upper layer of soil is kept loose and dry by cultivation, so that its 
capillary power is lost. This loose, dry layer protects the water within 
the capillary zone underneath from sun and wind. In a bad fallow, the 
surface is compact, and also damper, so that capillary action is continued 
right through to the top, which is unprotected from drying influences. A 
crop requires much water for its growth, which must come from the soil. 
Experiments bearing upon the water losses through plants were previously 
reported.* 

Influence of Weather. 

Table IL gives the weekly rainfall at Sparrovale from 19th August 
until the close of the experiments. 

Table II. 


Week ending. 

Points. 

Week ending. 

Points. 

Week ending. 

Points. 

August 26 


5 

October 14 

10 

December 16 

150 

September 

2 

124 

„ 21 

9 

„ 23 . . 

61 


9 .. 

158 

^ „ 28 

13 

30 . . 

32 


16 .. 

15 

November 4 

85 

January 13 

8 


23 .. 

70 

„ 25 . . 

27 

February 10 

42 


30 . . 1 

165 

December 2 

14 

„ 24 . . 

20 

October 

7 .. i 

12 

9 .. 

63 

28 . . 

0 


In the weeks omitted no rain fell. September was a wet month, and 
the plots showed a fair degree of uniformity at the first sampling on i6th 
October. Witu more moderate but fairly distributed, falls in the next 
period, the water contents of the soils varied considerably at 28th Novem- 
ber. The first fallow was hoed over thrice during the period, and the oat 
crap was growing rapidly. These circumstances explain the tendency of 
the results at the second sampling. On 27th December, the crop was cut, 
and yielded at the rate of 2 tons 4I cwt. hay per acre. From this date 
until the last samples were taken (two months), a total of 80 points of 


* June, 1912. 
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rain fell on four dates. It was a dry spell, and gave no chance to 
equalize matters. At the final sampling, the cropped plot contained less 
than half the water pre.sent in the worked fallow ; the neglected fallow was 
also bad. It had become caked on the surface, and carried a fair cover of 
weeds, both of which reduced its water content. 

When taking samples at the later dates, it was evident to the eye that 
the worked fallow had much more water than the others. The assistants 
also noticed it when digging the holes. The worked fallow could be 
— 


TAKING SAMPLES OF SOIL. 

dug easilv with a spade, while the other plots rec^uired a pick to get down 
to them. 

The Results bv Weight. 

Bv weighing the earth from a measured hole, it was estimated that 
I acre of the sod to a depth of 18 inches equalled 2,270 tons in the dry 
condition. Employing this figure, the water percentages at the different 
dates may be converted into tons. 

Table III. 


— 

Worked 

Fallow. 

Negleeted 

Fallow. 

Oat Crop. 


Tons. 

Tons. 

Tons. 

October 16 . . . . • . 

572 

551 

566 

November 28 

445 

362 

345 

January 17 . . 

469 

263 

227 

February 28 

492 

281 

228 


At the close of the experiments, the cropped .soil contained 264 tons, and 
the neglected fallow 21 1 tons less of water per acre in the first 38 inches 
than the corresponding worked fallow. One ton of water to the acre equals 
almost exactly one point of rain. 
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Results Obtained Abroad. 

While it did not appear useful to carry the moisture investigations at 
Sparrovale deeper than 18 inches, there are indications in the above figures 
that the effect of cropping and fallowing upon water content would be felt 
at much greater depths. Experiments conducted elsewhere support this 
inference. Moisture determinations of the soil under barley and bare- 
fallow respectively \vere made at Rothamsted in the dry summer of 1870. 
Table IV. gives the results, which are stated as percentages of the wet soiLf 

Table IV. 


— 

Bare Fallow. 

Barley Crop. 


Per cent. 

Per cent. 

First 9 inches 

20*36 

11*91 

Second ,, . . . . . . . . • • - 

29*53 

19*32 

Third „ .. .. : 

34*84 

22*83 

Fourth ,, . . . . . . . . . ■ ’ 

34*32 

25*09 

Fifth „ .. .. .. .. ! 

31*31 

26*98 

Sixth' „ .. .. .. ■ .. .. ; 

33*55 

26*38 


Similar results have since been obtained by King and, others in America. 
As the result of three years’ trials at Nebraska, Burr reported that land 
under summer tillage or thorough cultivation had accumulated from 5.5 to 
7 inches (557 to 709 tons) more water in the first 6 feet of soil than similar 
land growing a crop. 

Effect of Australian Climate. 

While the Rothamsted figures and those quoted from America bear out 
the general conclusion that wmter-saving is effected to considerable depths 
by a good fallow, it is probable that they understate the relative advantage 
to be expected in Australia. Further investigations on the subject are now 
proceeding. Fallow- ing operations and the formation of mulches are most 
required wdiere the drying conditions are most powerful, and the result is 
the same, whether the evaporation is from the soil direct or by influencing 
the transpiration of plants. § From a table published by Hilgard,|l it would 
seem tliat the climate of Australia is somewhat unique in causing evapora- 
tion, and it is primarily to prevent such losses that fallowing is carried out. 
The figures are given in Table V. The first column states the number of 
years during wdiich observations were made ; the second column gives the 
inches of water evaporated from a free surface of water during twelve 
months. 

Table V. 


— 

Yeans. 

Inches. 

Rothamsted (England) 

9 

17-80 

London (England) 

14 

20*66 

Munich (Germany) 

(?) 

24*00 

Emdrup (Denmark) 

10 

27-09 

Syi’acuse (New York) 

1 

50*20 

Fort Collins (Colorado) 

11 

41*00 

San Diego (California) . . . . . . . . i 

1 

57*60 

Pekin (China) 

(T 

38 *80 

Bombay (India) . . . . . . . . . . ; 

5 

82*28 

Demerara (South America) 

3 

35*12 

Kimberley (South Africa) . . 

(?) 

98-80 

Alice Springs (South Australia) 

(?) 

103 -50 


t TAe B(M. By A. D. Hall, London. John Murray. 1903. 
j Univ, of Nebraska, Bui. 114, by W. W. Burr. 

§ Water Requirements of Hants. Jour Agric., VTic., June, 1912. 
il By Prof. Hilgard, New York. The Macmillan Co, 1906. 
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While the figures for Alice Springs cannot be regarded as typical, 
being, according to figures pmblished by the Meteorological Office,^ about 
one-half greater than those for the drier wheat areas, still the rate of 
evaporation in Australia is undoubtedly very great, and there is almost 
no country where an equal need for fallowing occurs, nor where greater 
.saving in soil moisture may be expected from good culti\aition. 

Relation of Fallowing to Nitrates. 

Leaving the effect of fallowing upon moisture, the nitrate contents of 
the plots next call for notice. Table VI . states the results obtained in 
lbs. per acre of nitrate nitrogen for each plot at the dift'erent dates of 
.sampling. Depth, i8 inches. 

Table VI. 



Worked 

Neglected 

Oat 


Fallow. 

Fallow. 

Crop. 


lbs. 

lbs. 

lbs. 

'October 16 

14*04 

17-58 

trace 

November 28 

43-20 

44-35 

3-31 

January 17 . . . . 

123-09 

60-29 

28*06 

February 28 

148-61 

58-63 

32*49 


Up to i6:h October, the worked and the neglected fallow had received 
the same treatment, and the results show that the worked fallow had no 
original advantage. Nevertheless, at the end of February, the neglected 
fallow contained just 39 per cent, of the nitrate present in the worked plot.f 
The latter was seen to be much moister during the latter half of the experi- 
ments, and the extra nitrates are probably due in large measure to this extra 
moisture encouraging nitrification. This is in accord with the results of 
experiments recently reported in this JournalX Sufficient moisture will be 
of greatest benefit in aiding nitrification during the hot months of the year. 
In addition to the extra water present, the better aeration of the worked 
fallow w'ould also encourage the production of nitrates. 

Nitrates Used by Crop. 

On the cropped plot the nitrate content was only a trace at the date of 
the first sampling. Comparing it with the fallow plots, this could not be 
due to lack of moisture, as at that date the moisture content of each plot 
was approximately identical. It appears that the nitrates of this plot had 
been absorbed to supply the wants of the growing crop. Apparently the 
crop in the early part of its growth was taking all the nitrates it could find. 
This fact indicates the importance of nitrates in the soil, and the probability 
that the supply often fails to meet the demand. 

Results Obtained Abroad. 

Similar results showing the demand for nitrates by cereals were obtained 
■in America by King.§ On 20th June (summer) a strip of land 8 by 120 
feet in a growing oat crop was cleared by shaving everything off just beneath 
the surface. At this date nitrates were determined on the cleared strip and 
■also on the adjacent land growing oats, and similar determinations were 
made again after nineteen days. Table VII. gives the results in lbs. of 
nitrate nitrogen for each date at successive depths of i foot. 

* Commonwealth Year- Book, 

t This is exclusive of 25 ib. nitrate nitrogen in the worked fallow and 4| lb. in the neglected faUow 
<biind below the 18 inch level at the last sampling. 

t May, 1912, p. 275. 

§ Uiiiv. of Wisconsin. Agric. Exp. St. Bui. 93. 



526 


Journal of Agriculture, Victoria. [lo Sept., 1912.. 


Table VIL 



j Commeiieemeut of Fiillowing. I 

After 11) Days. 


Ground Fallow. 

Oat Crop. 

Ground. Fallow. 

Oat Crop. 


lb. 

lb. 



First foot 

3*81 

3*78 

1 57*87 

3*32 

Second foot . . 

2 *78 

2*70 

2*74 

0*00 

Third „ . , 

19*23 

21 *37 

13*12 

3*08 

Fourth „ 

41*64 

43*07 

1 42*52 

25*13 

Totals 

67-46 

70*92 

! 

116*25 

31*53 


While the cleared or fallow strip made a gain of 49 lbs. nitrate nitrogen, 
the cropped land lost 39 lbs. 

Nitrates Formed Near Surface. 

Looking to Table VIL, it will be seen that the increase of nitrates itb 
the fallowed strip during the nineteen days was confined to the top foot 
of soil. The reason is that nitrate production requires plenty of fresh air, 
and the less porous the soil the more superficial will the action be. Where- 
any considerable supply of nitrates is found below the second foot of soil, 
they will have passed down by diffusion and drainage. As the upper portion: 
of a soil in particular may become very dry under a crop or neglected. 
fallow (Table IV.), it is the more necessary in a dry climate that the land 
be well supplied with nitrates before the vegetative period commences. 

At Sparrovale the oat crop was the third in succession on the ground.. 
•On the cropped plot during the experiments no nitrates were ever found 
below 18 inches at any date of sampling. The same was true for all the- 
plots at the first sampling, and the oat crop undoubtedly started growth' 
under bad nitrate conditions. Had September not been exceptionally 
wet (532 points) it would have been still worse. The interposition- 
of a fallow^ between two crops allows the soil to lay up a store of 
nitrates. With moderate winter rains, the.se will pass more or less down- 
wards in the soil, and can be drawn upon by next season’s crop for the- 
purposes of growth. 

Nitrates Available for Next Crop. 

That the nitrates produced in fallow must exercise a beneficial effect: 
upon the next crop is clearly indicated in a table by King and reproduced: 
by Hall. Analyses were made in spring of two similar soils, one of which 
had been fallowed and the other cropped during the previous year. The- 
figures represent lbs. of nitrate nitrogen per acre. 

Table VIII. 


— 

1st Foot. 

2nd Foot. 

3rd Foot. 

4th Foot. 

Land previously fallow 

lb. 

- lb. 

lb. ^ 

22 

lb. 

212 

56 

13 

Land previously cropped . . . . - 

25 

15 

10 

7 
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Warington* estimated that '' the production of nitrates for the next crop 
is probably the most important result of a bare fallow.^’ While this is no 
<loubt true for England, it hardly holds for Australia, where moisture con- 
servation takes the hrst place. At the same time we have the authority of 
Warington added to King for stating that fallowing greatly increases the 
iiitrate supply available for the next season’s crop, and the analyses of the 
Sparrovale soils (Table A^I.) indicate that the third oat crop grown on the 
land started its life with too small a supply of nitrates. 

A Manorial Test. 

On 2nd November two small plots of acre were staked off in the oat 
■crop adjacent tO' the plots laid down for sampling the soils. One cwt. of 



WEIGHING SAMPLES FOR MOISTURE CONTENTS. 


nitrate of soda per acre was broadcasted on one plot, while the other 
received no manure. The object was to determine whether the addition of 
.nitrate to a soil, which had proved so poor in nitrate at tlie previous 
■sampling, would benefit the crop. The oats were then 6 inches high. The 
-crops were harvested and weighed, on 27th December, when the yield from 
the nitrated plot was increasd by 228 lbs, dry hay per acre, or 2 cwt. 
{nearly). There had been a fair rainfall after the application of the 
manure, but the crop was probably toO' far advanced to make a good use 
‘Of it. 

In concluding this report, we desire to thank Mr. Baird, manager at 
.Sparrovale, for granting facilities for these experiments, and for furnishing 
ais with the rainfall records. 

[Summari/ next page.] 

* Chemistry of the Farm. By E. Warington. Loudon. Vinton & Co. 
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Summary. 

1. A wcll-worlced fiillow prevents, much loss of soihmoistiue iliiiiug, 
dry we^ather. 

2. A fallow may do little good if neglected. 

3. A crop leaves the soil extremely dry in the autumn. 

4. This lack of moisture must affect the succeeding crop unless the- 
winter be exceptionally wet. 

5. The Australian climate indicates in a, special degree the need for- 
fallowing. 

6. Land growing a crop may contain only a trace of nitrates. 

7. This deficiency may starve a crop. 

8. Nitrate formation stoj^s when the surface soil becomes too dr}'. 

9. A growing crop dries up the surface soil. 

10. It~ is desirable, therefore, that a. crop should start with a ready- 
formed nitrate supply In the soil and subsoil . 

11. Such a nitrate supply will also favour a downward development of 
the roots. 

12. A well -worked fallow meets the nitrate requirement of the succeed- 
ing crop. 

13. Fallowing serves the double purpose of storing soil -moisture and': 
supplying nitrates. 


LUCERNE PLANTS. 



Samples of lucerne plants obtained from a paddock sown nine monthsi 
previously in the Rochester irrigation district. They show most effectively 
the prolific growth possible on suitable land under proper methods of: 
irrigation. 
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BEE-KEEPING IN VICTORIA. 

{Continued from page 477 .) 

P\ R. Beuhne, Bee Expert. 

Part VIII. — The Use of Comb- foundation. 

Coinb-foLindationi is the base or midrib of the combs in the frames of 
'the modern bee-hive. It consists of a thin sheet of beeswax impressed on 
.both sides with the shape of the basis of the cells of honey-comb, and is 
.supplied to the bees with the object of obtaining a larger yield of honey 
than would be possible were they allowed to build their combs in their own 
way. The better results obtained by the use of full sheets of comb-founda- 
tion, instead of a comb- guide or narrow strip of embossed wax, are due to 
•three factors: — i. A stronger force of worker bees and very few drones. 

2. The faster building of the combs for brood and the storage of honey. 

3. Stronger and straighter combs. 

I. Stronger Colonies. 

By the use of full sheets of comb- foundation, the number of worker 
bees is greatly increased, and the number of drones reduced to a minimum, 



FIG. I. — COMB BUILT FROM STARTER, NEARLY ALL DRONE CELLS. 

.and as the former are producers and the latter consumers only, the profits 
of bee-keeping depend to a very large extent upon the ratio of worker bees 
to drones, and this is best regulated by the prevention .of the building of 
<lrone-comb. The combs built by bees consist of two kinds of cells, one 
1-5 inch in diameter, and known as worker cells, the other ^ inch, called 
drone cells, the former being the cradle of the worker bee, the latter that of 
the drone. 

In a sfate of nature a large percentage of the comb consists of drone 
‘Cells, and immense numbers of drones are raised, a provision of nature to 
insure the fertilization of the queen from one hive by a drone from another 
colony, which, when bees are in their wild state, is often a considerable 
distance away. In the meeting of the sexes, which always takes place in 
the air often a considerable distance from the hives, a further safeguard 
against inbreeding is the aversion of the young queen to drones which come 
from her own hive, and have the same fariiily , odour. . When a number of 
colonies occur close together, as in an apairy, the heceksityyof large numbers 
'Ot drones ceases, as a limited number are always raised in each hive. Not- 
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withstanding all efforts to suppress their production, the aggregate numbef" 
is quite sufficient under the conditions O'f closer proximity of colonies. 

A sheet of foundation is embossed with the pattern of wo-rker comi). 
25 cells to the square inch, and as the inside dimensions of a standard’ 
frame are 17 inches by 8 inches, there are 3,400 cells on each sire, a total' 
of 6,800. Making a liberal allowance of cells for the storage of honey 
and pollen around, the brood, a comb of all worker cells produces fully 
4,500 worker bees (i lb. live weight) in one generation, while the same- 
comb, but composed of drone cells, would, with the same allowance for 
storage cells, produce 2,900 drones. The amount of food and labour- 
necessary for the raising of 4,500 workers is probably the same as for 2,900- 
drones, but while the workers, from a few days after hatching onwards., 
engage in productive work, the drones remain consumers to the end. 

Further, the presence of large numbers of drones in the hive stimulates- 
the swarming impulse of bees by causing crowding of the brood combs and 
that condition of the colony which precedes swarming. It will be seen 
from the above that the use of all worker combs not only increases the- 
amount of surplus honey, but also counteracts in a large measure the^ 



swarming propensity of bees. Under certain conditions, which will l>e- 
dealth with later on, the use of starters instead of full sheets is not only 
permissible but even advisable. 


2. /faster Co mb -building. 

Apart from the advantages of using full sheets of foundation enumer- 
ated above, the saving of the time of the bees by the quicker building of 
the combs and the consequent greater and earlier storing of surplus honey 
will amply repay the extra cost of foundation. Up to a few years ago- 
it was assumed that when given full sheets of foundation the bees used no- 
wax of their own secretion and wasted that which they secrete involuntarily 
when swarming, while quite recently the prevention of the exercise of one* 
of their natural functions, the secretion of wax, has been held responsible* 
for impaired vitality and consequent predisposition to disease. Experi- 
ments have shown, however, that no wax is wasted, and wax secretion not 
interfered with. A sheet of foundation of the grade generallv used weighs. 
2 ozs., while the finished comb built from it weighs to 4 ozs., showings 
that an equal or nearly equal quantity of wax of their own secretion was- 
added by the bees. In another experiment, when foundation of a different 
colour to that of the wax secreted by the bees was used, a cross-section of* 
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the resulting coml> sho'wed that nearly one-half of the total was newly- 
•secreted wax. 

As half the wax composing the combs is given t:.> the bees and the other 
[half secreted by them, it follows that without any interference with their 
natural functions, dcmble the amount of comb is produced in a given time, 
thus bringing the colony much sO'Oner into the condition for storing surplus 
honey. The speed of comb-building is also accelerated by the larger surface 
-to work upon presented by full sheets as compared, to combs from starters. 

3. Stronger and Straight er Combs. 

The importance o-f good combs for the raising of brood as well as for 
^extracting cannot be overestimated. Even under the most favorable con- 
ditions, the combs built from starters are rarely equal to those from full 
sheets for either purpose. To get the full benefit of the frame-hive system, 
.all combs should be interchangeable without in any way interfering with 
•their utility. This result can only be obtained when the combs are perfectly 
.straight. The correct spacing of the brood combs is i-| inch from centre to 
centre; this distance is necessary to allow of all the cells being used for 
Abroad, even when the combs are quite straight. When crooked combs are 



FIG. 3. — COMB SHOWING CELLS SEALED BY THE BEES. 


interchanged, the projecting portions prevent that part of the adjoining 
comb immediately opposite being occupied by brood. This also occurs 
in combs adjoining clrone-brood. To get the maximum number of worker 
bees reared in the combs of the brood chamber, they should not only be of 
all worker cells, but also perfectly straight. When the surplus honey is 
taken by means of the extractor, and the empty combs returned to the hive 
to be refilled by the bees over and over again, straight combs are not only 
much easier to uncap, but suffer less damage in the process than crooked 
combs, particularly those built from starters, while much time is saved to 
the operator in uncapping and to the bees in repairing damaged combs. 
Combs built from full sheets of foundation are also less liable to melt and 
ibreak down in. hot weather, owing to the stronger midrid in the comb and 
the fastening to the bottom bar of the frame, and no bee-keeper should 
uise starters except under conditions as set forth below. 

Worker Comb from Starters. 

To get workei comb built from starters, it is necessary to understand 
•the factors governing comb-building. Worker comb is built so long as cells 
are required by the queen to deposit worker eggs in ; under all other con- 
<iitions more or less drone comb is produced. The production of worker 
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cells, therefore, depends upou the rate O'f egg-production by the queen and" 
the absence of worker comb already built. The ideal condition is that of 
a newly-hir-ed swarm with a prolific queen. If the queen is defective in. 
laying owing to age or lack of vigour, and cannot keep pace with the comb- 
builders, drone comb will be built. The same result will occur when the 
bees from the first-laid eggs hatch out before the combs completely fill the* 
frames. As soon as bees hatch out, the queen again deposits eggs in the 
cells, negiecing the new comb which is in course of construction, and thus» 
causing the building of drone cells. After having hived a swarm on a set 
of frames with starters, and allowed them to work for four or five days, 
some of the frames in which little or no work has been done should be- 
removed, and the number thus reduced to what they are likely to fill with 
comb in the first three weeks after hiving. This rule also, applies to colonies- 
which have been shaken down, that is, deprived of their combs, on account 
of foulbrood. Once bees begin to hatch from the new combs, it is extremely 
difficult to get further worker combs built from starters, except by removing, 
all the combs but one or two, a procedure better left alone, as it would tend 
to run the colony down to a very small one. Additional worker combs are* 



FIG. 4. — TWO SHALLOW FRAMES OF SEALED COMB. 


best secured by frames with full sheets of foundation given either above or" 
alongside the existing combs. 

In a good district with a fair honey flow on, large swarms with vigorous- 
queens may fill a section super with honey while building their brood combs 
from starters, but a queen-excluder should be used between sections and 
frames. Such favorable conditions do not often obtain, however, and' 
most bee-keepers prefer to hive their swarms on drawn combs of the pre- 
vious season, and when these combs are occupied, put a set of frames with 
full sheets, on top to get combs for the next season and for extracting pur- 
poses. Once two or three sets of combs for each colon v are in existence, 
there is no necessity for further comb-building, as colonies can be kept fully 
occupied by extracting the combs whenever they are ready for it and return- 
ing them to be refilled, while all the wax secreted is required for the- 
capping of the full combs. 

It should be understood that the less drone comb there is in a hive, the* 
more likely will drone comb be built 'when starters are given to an estab- 
lished hi\’e between finished combs. Such a comb is shoAvn in Fig. i of 
the illiistiations^. Fig. 2 is an unsealed conib built on a full sheet of 
foundation. Fig. 3 a comb completely sealed over, and Fig. 4 capped! 
combs in half- depth or shallow frames. 

{To he continued.) 
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GENERAL NOTES. 

HRILLIiG VERSUS BROADCASTII^G OF fVIANURES. 

Phosphatic manures have a special effect in encouraging the growth of 
a crop in its early stages and thus establishing a good plant. In order to 
exercise this effect the manure must be sowewhere in the vicinity of the 
seed as the young plant has no wide-spreading roots. Drilling the manure 
with the seed gives the desired conditions with the smallest expenditure of 
manure. Experiments were conducted in Hungary to find whether drilling, 
or broadcasting superphosphate gave the better return on cereal crops, and 
the re.sults are described in the Deut. Landw, Presse, j 8 (1911)- Barley, 
oats, wheat, and rye were the crops grown, and it was found that 102 lbs. 
of superphosphate applied with the drill gave better results than 307 lbs., 
applied broadcast on the average of all the tests. 


H/IEAT EXPORTS. 

Four of the Australian States sent meat to the United Kingdom* in 
1911, the non-exporters being Tasmania and Western Australia. The 
exports totalled 1,962,008 carcases of mutton, 1,649,043 of lamb, 
and 521,654 quarters of beef. Compared with the figures for 1910, 
the exports show a decrease of 28 per cent, in mutton, an 
increase of 12 per cent, in lamb, with beef nearly steady. In the case of 
each class of produce, more than one-half of the total export came from 
one particular State. Thus New South Wales sent 59 per cent, of the 
mutton, Victoria 65 per cent, of the lamb, and Queensland 95 per cent, of 
the beef shipped from the Commonwealth. The Agent- General in London 
reports the prospects for trade with the United Kingdom in 1912 to be 
‘‘very satisfactory” from the Australian point of view. From time to 
time during the last six years, efforts have been made to induce the Conti- 
nental Governments to allow the import of frozen meat into their 
dominions, but regarding this he states : — “ Speaking generally of European 
countries, I fear that they are all impervious to external pressure in the 
matter of the removal cff trade restrictions. There are many thousands of 
workmen in all the great industrial countries who rarely taste fresh meat ; 
it cannot be supposed that this condition will last for ever, and when the 
barriers against the importation of frozen meat are broken down, it will be 
by pressure from within.” The position is encouraging to those who take 
long views. 


DRAINING WITH OYNAIVIITE. 

A good deal has been heard recently of the use of dynamite and other 
high explosives in the removal of tree* stumps and for breaking up hard 
subsoils in the orchard, but the latest application of the explosives is in 
the drainage of swamps. Such swamp& are often caused by the surface 
waters which collect on low ground failing to percolate through a com- 
paratively thin layer of impervious clay. The water is held as in a saucer. 
A Kansas farmer owned a 40-acre swamp of this kind on his land, and he 
proceeded to tap it. Across the lowest part, where the water was about 
3 feet deep, he blasted a row of holes. In a few days the water had dis- 
appeared, and in the following season he is said to have reaped 1,600 
bushels of oats from the 40 acres. Since then he has produced four cuttings 
’ ’ '' 'I'ne annually on this land. 
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SPRAYiiG AGAINST POTATO DISEASES. 

Experiments have been conducted for twenty years on potato spraying 
at the Vermont Experiment Station, U.S.A., and Bulletin i§g gives a 
summary account of the results. It is stated that by the application of 
Bordeaux mixture there was an average increase for the twenty years of 
105 bushels per acre, equal to 64 per cent. gain. The gain from the use 
of the spray ranged from 18 per cent, in 1910 when there was no disease, 
up to 215 per cent, in 1901 when diseases were very prevalent. While 
the figures quoted show most satisfactory results, it has to be recollected 
that much depends on the time and manner of applying the spray, and 
also upon the climatic conditions. In the absence of disease, Bordeaux 
mixture is believed to increase the yield by toning up the plant. 


SEED TESTING, 

A knowledge of the quality of seed sown is necessary in the case of 
any crop, but it is particularly necessary in the case of the smaller seeds 
such as grasses and clovers. There are two respects in which samples may 
fall short. First, the sample may have a low percentage of purity due to 
the presence of foreign and weed seeds. Second, the true seeds in the 
sample may show a low percentage of germination. Dealing with this ques* 
tion, a number of examples of the need for seed-testing are given in the 
Journal of the New Zealand Department of Agriculture . One of these 
may be quoted. The price for a certain line of white clover was is. id. 
per lb., and good white clover could be purchased for is. 6d. The cheaper 
sample gave a purity of 64 per cent., and a germination of 33 per cent. 
From these figures it is apparent that 100 lbs. of the “seed ” contained 
just over 21 lbs. of pure white clover capable of growing. The germinat- 
ing capacity of the weed seeds is not stated, but it is asserted that the 
greatest factor in the spread of weeds in New Zealand is the use of impure 
seeds. Cheap seed is always bad, and there are no ' ‘bargains” in the seed 
trade. The sowing of cheap, weed-infested seed is the most expensive 
policy that a farmer can adopt, and the germination of grass and clover 
seeds should be ascertained before buying. 


MANDRING FOR MILK. 

Experiments on the manuring of cow pastures were started in 1909 by 
the Midland Agricultural and Dairy College, England. In the spring of 
that year, 8 acres were dressed with 10 cwt. ground lime per acre. A few 
days later one-half of this area received 4 cwt. superphosphate and 
1 1 cw't. sulphate of potash per acre. The two 4-acre plots were then sepa- 
rately fenced off, and no further applications of manure have been made 
to them. The method of the experiments was to graze cows on the plots 
each summer and note the re.$pective milk yields. At first two cows were 
allotted to each plot, but it was found later that three could be carried. 
The two lots of three cows exchanged plots every fortnight in order to 
eliminate differences in the milking capacity of the cows. The experiments 
have completed their third year, and each year the manured section has 
yielded most milk. The original cost of the manures was £1 9s. per acre, 
and over the three years the gross revenue from the manured section has 
been increased by £6 5s. 6d. per acre, leaving a net profit of £4 i6s. 6d. 
per acre from the use of the manures. It is estimated that the manures 
are not yet exhausted. ' 
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THE MISOHIEYOUS DODDER. 

Perhaps no more striking instance of the necessity for seed cleaning 
could be advanced than that of clover seed. When it is delivered from, the 
threshing machine, it is no more fit to send out to farmers for sowing than 
so much sand or sawdust. To begin with, the seed, is mixed up with 
quantities of foreign matter — earth, small stones, vegetable fibres, frag^ 
merits of wood, and the like. Of course, this miscellaneous collection is* 
not, in itself, injurious to the prospective crop; but it serves to make 
weight 'Mn a manner entirely derogatory to the interests of the buyer. So 
all these odds and ends must be carefully sifted from the seed. Nor is- 
this all. For among the newly-threshed seed, presumably clover, there 
is certain to be a considerable quantity of seed which will germinate and 
spring up as weeds of different varieties — all, of course, harmful to the 
clover crop. Among these injurious seeds is an exceedingly minute one, 
to detect which the seed merchant must he constantly alert. The plant 
which springs from it is a veritable blood-sucker, and is known as the 
dodder. Now, the dodder is not, as some suppose, a fungus, but a true 
flowering plant, which has acquired the parasite habit. Out of it.s 
germinating seed comes a little club-shaped raDt, which seeks the soil, 
while its young leafless stem grows upward like a thin thread, slowly 
moving round in sweeping circles. Should this stem fail to come into con- 
tact with a clover plant, it eventually falls prone upon the earth, and the 
embryo dodder soon dies. But let it once touch its prey — the clover — 
and it grips it with all the tenacity ( f the well-known hind- weed, to which 
it is nearly related. Moreover, it not only holds to the clo\’er for support, 
but actually drives its ‘‘ sucking roots” right into the substance of the 
clover’s stem, and absorbs the vital sap of its helpless host. 

As soon as the dodder has thus taken hold, its root dies away. There- 
after it has no connexion with the soil, as in the case of an ordinary plant; 
nor does it produce a single leaf. It becomes a rapidly-gro-wing mass of 
red, hair-like fibres, twisting about its victim the clover, and sending out 
sucker roots at every possible point of contact. Thousands of tiny white 
flowers are produced, each destined to mature many seeds ; but the increase 
of the dodder is an unmixed evil, for it is a hopeless hanger-on in the 
eco^om^' of nature. Fortunately, the seed of dodder does not ripen very 
freely in England ; but this saving clause fails to apply to seed brought 
from abroad. Thus it is of the utmost importance that the agriculturist 
shall be acquainted with the history of his clover seed when he makes a 
purchase, or else make it a rule only to buy such seeds from firms of recog- 
nised standing. 

The seed of dodder, as already mentioned, is exceedingly small, 
and the aid of an expert microscopical botanist must be invoked l:>efore a 
given quantity of clover seed can be pronounced “ free.” All big seed 
merchants are scrupulously particular on this point. After the clover seed 
has been passed through delicately adjusted machinery, which extracts the 
seeds of weeds, parasites, and every particle of rubbish in a manner as 
unerring as instinct, numerous samples are taken from the bulk, and sub- 
jected to the closest scrutiny through the microscope. If this final test fails 
to reveal impurity of any kind, then the clover seed is pronounced clean,” 
and guaranteed as such. — (From the Southland Times.) 


Cleanliness comes next after godliness. Some say that in the dairy it 
should come before it. 
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PROPAGATION^ OP FRUIT TREES. 

(Continued from page 429.) 

C. F , Cole, Orchard Supervisor, 

Fungus Diseases. 

Fungi, like mosses, are a low form of plant life. They belong to the 
great cryptogamic group, which includes plants that are flowerless and 

hence do not produce 
seed. In fungi, pro- 
pagation is by spores of 
various kinds. 

Fungi live on the 
substance of other 
plants. Some draw 
their nourishment from 
living plants (parasites). 
Some live on dead 
plant substance (sapro- 
phytes), When a para- 
site can live for a time 
on dead plant tissue it 
is called a facultative 
saprophyte. This pro- 
perty is of importance 
in securing the survival 
at times of parasitic 
infection. 

An attack by plant 
fungus differs from an 
attack by insect life in 
the following particu- 
lars : — General ly with 
insects the attack is 
gradual and may be 
noticed from the earli- 
est stages. The serious- 
ness of an attack is 
generally controlled by 
the rapidity with which 
they perpetuate their 
kind. But with most of the fungi, their presence is not observable until the 
harm is actually done. It is thus specially incumbent upon growers to 
apply a suitable fungicide at a time which will prevent the spores from 
germinating, and so destroy the fungus in its early stages of growth. 

The germination of spores and the growth of fungi attacking fruit trees 
is largely controlled and influenced by the climatic conditions prevailing at 
the season suitable for their development. During a phenomenally wet 
spring, summer, or autumn, some species of fungi cause considerable 
damage that, in normal seasons, would do little or no harm. Dry weather 
conditions are adverse to their growth, whilst damp soil, bad Virainage,. 
excessive irrigation, and a moist, humid atmosphere are all favorable. 



FIG. 72.— PEACH BUD ATTACKED BY LEAF 


CURL FUNGUS. 
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Peach Curl (EccoascHS deformans, Fckl.).—T\r\.?> parasitic fungus disease 
is confounded with the crimping and curling of the foliage and twisting 
of the terminal ends of young shoots, caused by an attack from Peach Aphis 
(black and green species). However, a very slignt practical knowledge of 
this fungus will serve to distinguish its workings trom that of Aphides. 
When the growing buds are attacked, the leaves, and very often the stems, 
become swollen, fleshy, distorted, and curled, changing in colour from green 
to a ruddy or dirty giey, whilst from aphis attack, the foliage and shoots 
become crimped and curled only. If neglected and the weather and other 
conditions are favorable, this fungus will spread rapidly, and do consider- 
able damage to the growd.ng peach and nectarine buds. Some varieties are 
more susceptible to attack than others. If neglected the inroad of the 
di.sease on the well-known variety of peach, Elberta, is so severe that the 
growing buds either die out or become weakened 
■and useless as a sound type for planting out. 

Treatment . — When selecting buds in the autumn 
for propagation purposes, secure them, if possible, 
from trees that w^ere free from attack, or trees 
that were well sprayed in the spring, strictly 
avoiding any growths having a distorted or swollen 
■appearance. The buds should receive a spraying 
with Bordeaux mixture or Lime-sulphur wash as 
.”SOon as they start to move in the spring. Place the 
nozzle of the spray close to, and direct the wash 
well into the buds, using high pressure. This is 
.an all-important factor when attacking this fungus 
and, indeed, most other disease of a like nature. 

The buds should be closely watched, and if 
there is the slightest sign of attack a further spray ^ 
ing should be given. This will be when the growth 
'Of the buds, which is rapid, is from i inch to 
6 inches in length. If no steps have been taken 
to spray as a deterrent, and the buds are attacked, 
all swollen or distorted leaves should be cut away 
.and burnt, and spraying proceeded with at once to 
prevent spreading. If the stem is attacked, reduce 
the growtl’i back into healthy wood and at a basal 
bud, (See Fig. 73.) 

If the stem is attacked along its whole length, 
the growing l>ud is ruined and worthless. Having 
■to cut away diseased leaves or reduce back the 
73? very poor secondary operation 



FIG. 73. — METHOD OF 
TREATMENT. 


growth at all, like 
to fall back upon. 
This check to the growing bud is generally so severe that at best only 
a poor type of tree is produced. The disease is more prevalent in wet, 
cold districts, and where trees are growing in wet, cold, and undrained 
soils. Well-drained and aerated soil is an all-important factor in the propa- 
gation and cultivation of the peach and nectarine. Yearling pruned trees 
in the nursery row should be sprayed when the buds are bursting and again 
when the leaves are developing. 

Prune Riist {Pnccinia pruni^ Pers.). — To the kinds of stone fruit trees 
■subject to attack, this disease seldom causes serious harm in the nursery 
row. As a fact, the fungus usually appears after the trees have made 
their full growth. If weather conditions are at all favorable after a good 
■rainfall in late summer or early autumn, the rust may spread rapidly, 
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attacking first the lower leaves upon the branches, and working upwards to 
the terminal ones, the result being that the trees are divested of their foliage. 
If the attack is confined solely to the leaves, the loss of foliage, being some- 
w'hat gradual, may be l<x)ked upon as of no great detriment to the young- 
trees growing in the nursery at this time of the year. To a \'ery large 
extent this is true so far as the propagator is concerned, hut if such trees 
were to be left standing in the nursery row, and untreated for a limited 
period, the continuous premature shedding of the foliage would have such 
an injurious effect upon the health of the trees that they would become very 
much iveakened. By neglecting this disease in the nursery it is dissemin- 
ated to the planter, as the winter spores shelter behind or around the buds. 
One of the causes that may induce the buds of stone fruits to drop awav 
from the sheath after unity has taken place with the stock, is found in this 
disease. Buds selected from trees attacked are weak and prematurely 
hardened through the loss of healthy leaf actions and exposure. 

Ihe disease is easily recognised. The upper surface of the foliage 
becomes covered, or partly so, with yellowish-coloured blotches, and if 
the under-surface of the leaves be examined directly beneath these yellow 
patches, numerous small dark-brown spots, known as pustules will be 
found. Treatjuent. — Spray with Bordeaux mixture or Lime sulphur wash 
just before the buds burst and again when the foliage is fully expanded, 
directing the fungicide well beneath the leaves. The time and number of 
sprayings will be controlled by the climatic conditions prevailing at the 
time. Upon the first signs of attack, spraying should be proceeded with at 
once. Growers, when planting stone fruits such as almonds, apricots, 
nectarines, ^ peaches, plums, should spray the young trees before or after 
planting with one of the already-mentioned fungicides, either as a deterrent 
or to destroy or prevent germination of any fungus spores that may be 
concealed upon any parts of the young trees.^ 

Leaf Scald or Fruit Spot {Eniomosporium macnlafum Lev.). — This 
fungus disease, which has been shown to exist in Australia by Mr. D. 
Me Alpine no further back than the year 1911, is in respect of appearance 
and method of attack identical with an old leaf trouble wdiich attacked 
seedling pears and at times worked varieties in the nursery row, and was 
well known to many old propagators who termed it pear leaf rust. The 
virulence of this leaf trouble is controlled by the weather conditions pre- 
vailing during midsummer and early autumn. If the seasons happen to lie 
wet, this leaf rust soon defoliates the stocks or trees attacked, but in normal 
weather little harm is done. After the discovery and actual proof was 
made known, the writer submitted pear leaves to Mr. IMcAIpine, secured 
from seedling stocks, where this old leaf rust trouble w’as known to exist 
for many years, and it was diagnosed as Entomosporium maculatum. Like 
the prune rust, its attack is usually too late in the nursery row to cause 
serious trouble, but if untreated there is the danger of transmitting it to the 
grower, consequently serious harm may be done to the pear crop. The 
disease is readily recognised, and the following description by Mr. 

McAIpine will enable its presence to be detected in the nursery row : 

‘‘The foliage becomes pale in colour, spotted all over, chiefly upon 
the upper surface, and falling away early. The spots are very 
definite and distinct, generally circular in outline at first, of a ruddy colour, 
then they run into^ one another, and become brownish, and ultimately the 
black, slightly-projecting fructification of the fungus appears upon tbeni ” 
Spray with Bordeaux mixture or Lime sulphur wash as a 
deterrent when the buds are bursting or as soon as the presence of this 
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.disease is detected. When selecting buds from mature trees for propa- 
gation purposes, only select growths that carry healthy foliage. In some 
localities, if no steps are talcen to prevent its spread, this pest may make 
its appearance ppon the seedling pear stocks early enough to prevent 
successtul budding operations being carried, out. 

Powdery Mildew of Apple {Podosphaera leucotricha Sulm.). — This 
fungus disease is troublesome at times in moist localities, or where 
favorable conditions prevail, causing damage to the growths of apple 
stocks and growing buds in the nursery row. It is recognised by 
attacking the terminal ends of the growing shoots. The surface of the leaves 
and twigs appear as if covered with white felt, caused by the great 
quantity of spores present, hence the name of powdery mildew. The result 
of an attack is that the foliage becomes dried up, and the terminal end 
of the growths and branchlets die back. If this disease is not recognised 
early, the trouble may be attributed to root or other causes. Treatment . — 
If discovered and recognised in its early stage, spray at once with Bordeaux 
mixture or Lime salphur wash. If in an advanced stage, cut away diseased 
])arts iind burn, following up by .spraying with either of the alreadv- 
mentioned fungicides. Flowers of sulphur or freshly slaked lime will 
destroy this pest if dusted on as soon as detected in its early stages of 
<le\’elopment. 

Root Rot {Armillaria niellca, Vahl.). — This deadly fungus is not to be 
treated lightly. It coniines its attack to the roots and that portion of the 
stem below the surface of the soil, and very soon brings about a state of 
debility and ultimately death. It is an indigenous fungus preying upon 
many forms of nati\'e trees and shrubs, and is prevalent in cool, 
moist, timbered localities, particularly mountainous ones. Symptoms 
of Attack. — The foliage of stocks or young trees attacked in the 
nursery row becomes sickly in colour, finally falling if the attack is 
severe, and the terminal ends of the shoots die back. Upon removal from 
the soil the bark upon the stem or roots will be found to be dead, dying, 
or decayed, according to the progre.ss of attack, the black cord-like mycelial 
strands of the fungus covering the roots like a dense felt or network. If 
the dead or decaying bark is removed from the r(x>ts or .stem then 
white sheets of mycelium are to Ije found between the inner bark and 
^v.x>d. Treatment. — When clearing and breaking up virgin soil for plant- 
ing, all routs, bark, &c., should be carefully gathered up and l)urnt. If 
any signs of white mould or felt-like substance is seen upon the bark or 
roots when clearing, the soil should be given a good dressing of fresh lime 
when ])lc>iighing, if ]>lanting is to follow close upon clearing and breaking 
up. Soil should be broken up before or in the spring, and allowed to 
remain in a rough state through the hot weather to sweeten and aerate until 
the autumn, wdien it should be well disced and finally worked into a suitable 
state of tilth for planting. The roots of stocks, &c., secured from a 
locality favorable to root rot should be dipped into a fungicide such as 
I lb. of sulphate of iron dis.soIved in 4 gallons of water or Bordeaux mix- 
ture 6 — 4™-5o formula. Any stocks or young trees showing symptoms of 
attack should be carefully dug up and burnt. Then the .soil from where 
they were removed should be stirred up and watered with either of the 
above-mentioned fungicides, or a good dressing of fresh lime given to 
prevent its spread to other stocks, &c., close by. As there are several fungi 
causing root rot, all stocks and trees slmwing any signs of a whitish mould 
aljout the roots should be dipped before planting. Although an attack by 
tliis fungus may not have been noticed until the trees have become vege- 
tudve. and are well on into the growing season, tlK actual damage to the 
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ro3ts or stem may have been caused in late autumn or during the winter 
months, and then, owing to the root action being intertered with in 
supplying moisture to the active top at a season when moisture is all- 
essential, symptoms as already described are brought about. Go'Od drainage 
plays an all-important part in controlling and checking the sipread of this 
pest. Very often the damage done is attributed to root-borers, bad drain- 
age, or similar conditions, when the true cause is Armillaria fnellea. I^lxces- 
sive moisture in the soil through irrigation or natural causes during hot 
weather may be the means of developing this fungus rapidly. The writer’s- 
experience is that, if introduced upon stocks or trees to a clean locality, this- 
fungus will remain in a dormant state, or nearly so, for at least two years 
without the stocks, &c., showing signs of attack. As soon as conditions 
favorable to it are brought about, through irrigation or other causes, its 
spread is rapid, arid death to the trees certain. 

Collar Rot {Fusarium limonis, Brois.) — Lemon Bark Blotch {Ascochyia 
Corticola, McAlp.). — Root Rot of Lemon {Phoma omniuora, McAlp.). — 
The worst fungus diseases that the propagator and grower of citrus trees 
have to contend with are those known as Collar Rot, Lemon Bark Blotch, 
and Root Rot of Lemon. Although the same conditions favour the deve- 
lopment and spread of them all, in appearance they are different. Collar 
Rot, which is probably the best known, is no doubt often confounded with 
Bark Blotch. 

Collar Rot. — The first symptom is the exudation of small particles 
of gum from the bark at the seat of trouble. The bark eventually 

becomes usually deep brown in colour. It is generally when the bark is 
changing colour that the physiological conditions of the tree is noticed to- 
be undergoing a change. The foliage appears to be sickly and pale- 

yellowish in colour. Matured trees generally show signs of heavy 

fruit production. Bark Blotch. — The symptom of attack with this 

disease is verv similar to that of Collar Rot, the difference being that the 
diseased bark is usually sooty black in colour, instead of brown, and that 
gumming is absent. The bark eventually cracks, and peels off. Root 
Rot. — Generally the first symptom of attack is observed through the foliage 
becoming unhealthy and pale in colour. Upon the soil Ixdng removed 
around and close to the butts, the bark, if attacked, will have an unhealthy 
appearance, and upon scraping the bark lightly it will be found to be dead 
or decaying. Such conditions generally start at the extremity of the r<K:>ts, 
working upwards to the ground level. At times this disease works rapidly 
in the nursery row if over-irrigation is practised. The leaves then suddenly 
droop, have the appearance of requiring moisture, and if a tree attacked 
in the nursery row is pulled it will leave the soil, and .sometimes the 
freshly-decayed bark upon the roots will be left behind. 

Trees once attacked with Root Rot rarely recover if the attack of 
the fungus is general upon all the roots. In some instances the attack is 
confined to the roots upon one side of the tree only. If conditions favor- 
able for the development and spread of this fungus remain for any length 
of time, its action is rapid and deadly. Should anything occur to 
change these conditions, then the trees attacked may linger for years 
before dying out, and indeed, in rare instances, may even regain their 
vigour, particularly those branches upon the side of the tree opposite to 
that part of the trunk or roots attacked. With Root Rot, if the upward 
spread of the disease should become checked l:)efore too seriou.s harm is 
done, very often fresh roots strikeout from the health}’ basal parts. 
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Amongst growers there is a diversity of opinion as to the prevention 
of Collar Rot. The following are some of the theories : — (No. 1) Worked 
trees are more susceptible than those propagated by Un'ers or ciittino-s. 
(No. 2) Trees worked low down upon the stocks, particularly those grafted, 
are more subject to the disease than budded trees. (No. 3) Onlv certain 
stocks should be used for propagation purposes. (No. 4) No' trees should 
be propagated from one that had, or one that has got, Collar Rot. If so, 
all such trees will die sooner or later from the disease, arguing that the 
disease is hereditary. After close observation it is found that with trees 
growing in a certain 
soil, locality, posi- 
tion, and receiving- 
certain treatment, 
these theories to some 
extent are sound ; 
but if the same 
class of trees is 
grown under different 
conditions with re- 
gard to soil, locality, 
fe., opposite results 
are obtained. Take 
the stock theory. 

Trees worked upon a 
certain stock, grown 
in a certain soil, 
with a free natu- 
ral drainage, receiv- 
ing no artificial ir- 
rigation, thrive well 
and remain, very free 
from the fungus 
diseases mentioned. 

But when grown 
under artificial irriga- 
tion, upon another 
class of soil, the 
trees become diseased 
or die out. No hard- 
and-fast rules can be 
laid down from any 
of these theories. 

The chief factor 
in growing and pro- 
pagating citrus trees 
is to have a thorough 
knowledge of the class of soil to be planted, the locality, and condi- 
tions under which trees are to be grown, and the class of propagated 
tree wdiether suited or not to such conditions. When propagating citrus trees 
in the nursery rowg great care should be taken that the soil is a friable 
one, naturally or easily drained, and that over-irrigation is not practised, 
as the chief cau.ses of developing the fungus disea.ses mentioned are bad 
•drainage, unsuitable soils, and exces.sive irrigation. With the citrus tree 
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we have so far no universal stock for propagation purposes suitable for all 
conditions. 

Treatment. — Seedling stocks or young trees attacked in the nursery row 
by any of these three fungus diseases should be dug up and immediately 
burnt. If standard trees are attacked by Collar Rot or Bark Blotch, the 
diseased part should be cut away as soon as detected, care being taken to see 
that all diseased and discoloured bark and wood is remoxed. Then paint the 
wound with equal plaits of liquid carbolic and Stockholm tar, Cive a good 
dressing of lime before replanting stocks in soil in which trees have died 
from fungus diseases. Rank weed growths should be kept down, and no mulch 
allowed to lie about the trunks, particularly during late autumn, winter, or 
earlv spring as damp and decaying matter close to the butts fax'ours the 
dex’elopment of fungus disease. If using stable manure or other matter 
as a mulch during the dry season, keep it away from the butt about 6 inches, 
and remove the mulch not later than the following April by raking it away 
from beneath the trees to the centre of the rows, either to decay or be 
ploughed in. When the trees have attained a fair size, plough 

only the one way each time; cross-ploughing should be avoided. 

Ploughing close to the trees should not be practised. Dusting 
lime upon the butts and beneath the trees is very beneficial to the 
health of citrus trees. Spraxing the butts with a fungicide once or txxdce 
a year is also good. Gross growth in the nursery roxv or citrus grove 
should not be encouraged. The trees should be kept in the best of heart, 
and if a fertilizer is required the following mixture will be beneficial : — 
Sulphate of potash, 4 cwt. ; blood and bone manure, 16 cwt. It is far 
better to apply a fertilizer twice in the year than all at one time ; early 
spring and autumn are the suitable seasons. 'Fhe quantity per tree is con- 
trolled by its condition and size — roughly, a tree ten years old, of average 
size, should receiv'e 5 to 6 lbs. at each dressing. 

The following will enable growers to prepare the fungus washes which 
hax'e been recommended : — Bordeaux Mixture. — Bluestone (sulphate of 
copper), 6 lbs. ; fresh unslaked lime, 4 lbs. ; water, 50 gallons. 
Slake the lime xvith a small quantity of water, and then make 
up to 25 gallons. Pulx’erize the bluestone and dissolve in a 
small quantity of hot water, then make up to 25 gallons. Stir 
lime and bluestone water, and run evenly through a strainer into a third 
vessel. Stir well, and apply with a fine spray. Lime-Sulphur Wash (Stock 
Mixture). — Best lime, 10 lbs. ; sulphur, 20 lbs. The lime is added to 3 
gallons of water placed on a fire ; when slaking is well started the sulphur 
is added, and water to make all to a thin paste is then poured in. Wdxen 
slaking and mixing are complete, 10 gallons of water are added and the 
mixture boiled for an hour stirring all the time. At the end of the hour 
there must be to gallons of mixture. Covering fehe stock mixture with 
paraffin oil will prevent air-crusting. When diluting for spraying take 
I gallon of stock mixture and dilute to 8 gallons with water. 

Lime- Sulphur Wash is used on trees when dormant or just when buds 
are beginning to open at a density of 1.03 and at a density of i.oi when 
buds have burst. The strengths given in the foregoing i in 8 and i in 25 
give approximately these respective densities, if the mixture is made as 
directed. It must be pointed out, however, that Lime- Sulphur Wash is still 
in an experimental stage and should not be given preference over Bordeaux 
Mixture. Caution. — Lime-Sulphur Wash when buds &c. are vegetative 
should only be used at a strength of 1 in 25. 

{Concluded.) 
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WHEAT AND ITS CULTIVATION. 

{Continued from page 465.) 

No. 7.— MANURIAL PROBLEMS. 

A. E. V. Richardson, J/.A., B.Sc., Agricultural Superintendent. 

It has already been demonstrated that the most important requirement 
of a permanent system of agriculture is the maintenance of the productive 
power of the soil, and that the permanent etheiency of any given method 
of cultivation must be determined by its effect on soil fertility. 

Under a good system of farming the soil will gradually increase in 
productive power. Poor soils may be improved and rich soils made richei. 

Bad methods of cultivation, however, will gradually deplete the soil 
of its fertility, and render rich soils incapable of producing other than 
mediocre crops. 

Factors Involved in Soil Fertility. 

Soil fertility, in practical language, is the cropping capacity— the pro- 
ductive power — of the soil. It is a complex of many factors — some external 
— some internal. 

Obviously, the climate is the most important external factor, and the 
amount of rainfall, its seasonable distribution, the range of temperature, 
&c., are controlling influences in succe.ssful farming. Excluding these 
climatic considerations, hoivever, as entirely beyond human control, we 
may say that the fertility of a soil is dependent on the chemical, physical, 
and biological nature of the soil. Let us consider these points seriatim. 

Chemical Composition. — One of the most common characteristics of a 
fertile soil is that it contains, in a .soluble or available foma, a sufficiency 
of those elements necessary for the nutrition of plants. These are ten in 
number (p. 200), namely, carbon, hydrogen, oxygen, nitrogen, sulphur, 

phosphorus, potassium, iron, magnesium, calcium (lime). The first three 
are obtained from the air and water, the remaining seven are obtained 
from the soil. 

All these elements are essential plant foods. Fortunately, seven of 
these ten essential constituents are present in most soils in overflowing 
quantities. The other three — nitrogen, phosphorus, and potash — are 
frequently wanting or deficient. As the yield of the crop is governed 
by the amount of the most deficient element present, it is obvious that 
a study of the three sulistances referred to is of immediate practical 
importance. Lime .sometimes becomes of considerable practical importance 
in assisting production, but the necessity for lime invariably arises from 
a faulty physical and biological condition of the soil, and not because 
it is actually required for plant food. 

In the case O'f the wheat crop (straw and grain), of the total amount 
of food taken in by the crop — 

(1) No less than 93I per cent, is obtained from the air and from 

the rain. 

(2) 3I per cent, consists of mineral substances with which the soil 

is abundantly supplied. 

(3) About 3 per cent, consists of nitrogen, phosphoric acid, and 

potash, which the soil contains in strictly limited quantities. 
Hence, that portion of the plant's needs which man may require to supply 
is only a small fraction of that which is yielded by crops. But it is an 
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indispensible fraction, and, as will be seen later, on this simple fact rests 
the whole practice of manuring. 

So far as chemical considerations are concerned, it would appear that 
a fertile soil is one which contains a sufficiency of plant foods-— "and ])ar- 
ticularly nitrogen, phosphoric acid, and potash — in an available or soluble 
form. Emphasis must be laid on the presence of' available plant food, 
because the greater portion of the plant food is locked up in inert forms., 
i.c., in forms incapable of being used by the plant. It may, therefore, he 
readily understood that, while a soil may contain large reserves of nitrogen, 
phosphoric acid, and potash, it may yet be unable to support the groavfh of 
a decent crop. Such a soil would possess potential fertility, but could 
only become really fertile by methods of soil treatment which would bring 
about a conversion of the dormant plant food into available forms. 

It must be clear, also, that under certain circumstances the amount of 
available plant food in the soil may be reduced to such a low level that 
there is insufficient for the requirements of a normal crop. Under these 
circumstances, the soil is said to be worn out,” or ” exhausted.” 

It was formerly supposed that the fertility of a soil could be determined 
by chemical analysis. Soils were analysed, and the analyses referred to 
arbitrary standards, and judgment was given on the agricultural possibili- 
ties of the soil under review. If, for example, a given soil was analysed 
and found to contain o.i per cent, of nitrogen, o.i per cent, of phosphoric 
acid, and 0.2 per cent, of potash, it was judged to be a good soil. But no 
agriculturist who knew his business would attempt to judge a soil merely 
by the results of its chemical analysis, and to say what crops should be 
grown and what manures should be applied. 

Soil analysis can tell us the total reserves of food stored up in the soil,, 
or it may inform us as to the amount of food soluble in dilute solution of 
citric acid, but it can throw very little light on the forms in which the 
elements of plant food actually exist in the soil, and as to the amount 
actually available for a wheat crop. 

Physical Condition of the Soil . — A soil exceedingly rich in total 
nitrogen, phosphoric acid and potash, and also in its available plant food, 
may yet be incapable of growing a blade of grass, much less a satisfac- 
tory crop. This may be the case with naturally rich but badly drained 
soils, and sour land, such as, e.g,, one would expect in a swamp. 

Hence, to be fertile, a soil must not only be rich in plant fcwd, but it 
must possess a satisfactory physical condition. However rich a soil may be 
in plant food — total or available — its fertility will be low, if it is sour, or 
in need of -draining, unretentive of moisture, or of poor texture, and low 
capillary power. The physical condition of the soil, if unsatisfactory and 
inimical to successful cropping, may be improved by tillage, drainage, and 
the use of soil amendments. These, however, lie outside the scope of the 
present article. 

Closely correlated and intimately bound up with the physical condition 
and chemical composition, is what may be termed the biological condition 
of the soil. 

Biological Condition of Soil . — The soil used to be regarded as a mere 
inert mass of matter void of all vitality. We now know that it is really 
a vast laboratory swarming with millions of microscopic bacteria, and 
that these bacteria play a most important part in the nutrition of plants. 
The importance of these lowly organisms may be appreciated by briefly 
referring to the functions of the more important bacteria found in ever v 
soil. . ^ 
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Perhaps the most important group of organisms are the nitrifying; 
})acteria. The^ nitrogen required by the wheat plant can only be taken 
in by the root in the form of nitrates. These nitrates are formed from 
the organic matter of soil b\%three distinct processes, each process involving 
a distinct set of bactena. The process by which this organic nitrogen is 
converted into nitrates is called nitrification. Detailed experinients relating 
to this process have aheady appeared in this Journal.'^ It is interesting 
to note, in this connexion, that these nitrifying organisms require for their 
full development — {a) air; (fi) warmth — they thrive best at 99 degrees F., 
and are ten times more active at that temperature than at 57 degrees F.t ; 
(i:) moisture ; {d) presence of lime ; {e) organic matter. 

Opposed to these nitrifying organisms are the denitrifying bacteria, 
which undo the valuable work of the nitrifying organisms, and are most 
active when the. soil is deficient in air, as a result of bad drainage or want 
of tillage. When these bacteria are active, the soluble nitrates quickly 
disappear, and even dissipate to free nitrogen, and crop yields are reduced, 
livery effort should be made, therefore, to reduce the activity of these 
organisms to a minimum. 

Again, in well-tilled well-drained soils, the organic matter of the soil be- 
comes slowly oxidized by a group of putrefactive bacteria to carbon dioxide 
and other products. It is through the direct action of several form of bacteria 
and through the indirect effects of the products of these organisms, that a. 
large portion of the insoluble mineral plant foods of the soil are rendered 
available for the use of crops. 

In badly drained soils, where the organic matter decomposes in the 
alisence of air, marsh gas and organic acids are formed, and sourness and 
acidity in the soil thereby result. 

On the roots of well-grown specimens of the Leguyninosm — the pea 
family of plants — colonies of bacteria of great economic importance exist. 
Idle curious nodules or wart-like growths on the roots of clover, peas, 
beans, and lucerne, are the dwelling-places of teeming millions of organisms. 
They Jive in a sort of partnership with the legume, and have the power 
of fixing free nitrogen, from the air and making it available for the plant 
in return for a supply of carbonaceous food given by the plant. Thus, 
they enable a farmer to supply his soil with its most expensive plant food 
free of cost. This intei action is called symbiosis, and may be described as a 
kind of partnership in which two organisms, differing widely in character, 
li\x;; together for the advantage of both. 

Orgairisms Iiave lieen isolated by Winograd-skiy and Beyerinck which' 
are al:)le to^ fix the nitrogen of the air without associating themselves with* 
any leguminous jilant. These organisms secure the food necessary for 
their energy from the decaying organic matter of the soil. 

Finally, recent research has revealed the presence of numerous; 
organisms called protozoa, which prey on the various bacteria in the soil. 
It would appear that these organism.s — the natural enemies of the bacteria 
— are destroyed by exposure to moxierately high temperatuies, leaving a 
free held for the development of the bacteria. 

The tendency of this teeming bacterial population of the soil is to arrive 
at a state of equilibrium appropriate to the nature of the soil, and its 
physical condition. In well-tilled soils, in good heart and condition, 
containing adequate supplies of carbonate of lime, the useful types of 
bacteria predominate. In badly-tilled soils, sour through want of drainage,. 


* Journal of Agriculture^ Victoria, pp. 275 and 393. 
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or from, an absence of lime, moulds, fungi, and harmful types of bacteria 
flourish to the exclusion of the useful forms. 

Summing up, we may say that a soil, to he fertile, must be satisfactory 
from three points of view 

(a) It must contain a sufficiency of plant food in a properly 
assimilable form. 

{b) It must possess a satisfactory physical constitution, i.e., be 
of good texture, mellowp well drained, retentive of moisture, 
and good capillary power. 

(c) It must be in good biological condition, so that free play may 
be given to the development of those bacteria which work 
for the advantage of the crop. 

Formerly, the importance of the chemical aspect of the question was 
greatly exaggerated. To-day it is recognised that many important problems 
connected with the treatment of soils and manuring of crops, which 
hitherto have been incapable of explanation by the chemist, may, in the 
near future, be satisfactorily explained by the biologist. 

Manuring. 

The object of manuring is to supplement the supplies of plant food 
in the soil to such an extent as to enable a full crop to be grown. 

The substances requiring special attention are those in which the soil is 
likely to be deficient, namely, nitrogen, phosphoric acid, and potash. 

Occasionally, however, manures are applied with a view of improving 
the physical and biological condition of the soil rather than augmenting 
the supplies of plant food. This is the case when soil amendments, such 
as lime, gypsum, and green manures, are used. 

If the soil is deficient in any one of the necessary ingredients, no 
amount of tillage can put it into good heart;” and, as the yield of the 
crop is governed by the amount present of the most deficient soil ingredient, 
it is imperative that the deficiency be made good by the direct applica- 
tion of fertilisers if satisfactory crops are to be obtained. 

How TO Determine Soil Deficiencies. 

In view of the fact that soils vary very considerably in their chemical 
composition, it is most important that every farmer should be able to 
determine for himself in what elements his soil is deficient. It has already 
been observed that chemical analysis is of little value for this piirpovse. 

The most practical method of determining the soil requirements is 
establishment of a simple set of experimental plots. By this mean.s, the 
farmer puts questions to the soil, and the answers to- the questions are 
indicated by the amount of growth and the yield of the crop for each 
separate treatment. 

A simple and effective scheme is to arrange for the sowing of a series 
of plots at seed time with the following treatment : — (a) No manure ; 
{b} phosphates alone ; (c) nitrates alone ; (d) potash alone ; (e) phosphates 
and nitrogen; (/) phosphates and potash; (g) phosphates, nitrogen, and 
potash. If the growth and development of these be carefully observed, 
and the yields from each separately determined, the experiments will be 
able to determine what class of manures is likely to prove protitable under 
his particular conditions. On badly drained, sour soils, lime supplemented 
■ by phosphates, should be included. Having determined which ingredient 
is deficient in his soil, the farmer may now proceed to determine, in a 
similar manner, the most profitable and economical form in which this 
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ingredient may be applied, under his conditions, as well as the most profit- 
able rate at which it may be applied. 

Classification of Manures. 

Manures may be divided into two general classes. Those which supply 
the soil with_ elements in which the soil is deficient are called Direct 
manures ; whilst those which act by improving the physical and biological 
condition of the soil rather than by augmenting the supjjly of plant food 
are called Indirect manures. Again, Direct manures may supply all the 
elements of plant food, in which case they may be called General manures; 
or they may contain one dominating plant food ingredient such as phos- 
phorus, pjotash, or nitrogen, in which case they may be called Special 
manures. Finally, the Indirect manures ma}’ be either vegetable in 
character, such as green manures, or mineral, such as lime, gypsum, salt. 

The following tabulated statement may assist in making the matter 
clear : — - 

fi. Nitrogenous 
Special ^2. Phosphatic 
^3. Potassic 

General — F arm yard manure 
I I Mineral — Lime, gypsum 

l^lnau*ect-| y^g^table — Green manures 

We will consider these seriatim : — 

Nitrogenous Manures. 

The most striking and fundamental difference between the manurial 
practice of Europe and that of Australia is that, in the Old orld, 

nitrogenous manures are all important, whilst in Au.stralia they are generally 

unnecessary and unprofitable. In European agriculture, the controlling 
factor for successful cioppiug is the amount of available nitrogen present 
in the soil. In Australia, assuming the rainfall be sufficient, the limiting 
factor in crop production is the amount of available phosphoric acid. 

The importance of this distinction is obvious. The cereal farmer of 
the Old World must supply the all-important nitrogen, either through the 
medium of costly nitrogenous manures, or by j^roviding a regular scheme 

of rotation in which leguminous crops play an important part. 

Tlie cereal farmer of Australia finds expensive and costly nitrogenous 
manures, like nitrate of soda and sulphate of ammonia, quite unnecessary, 
and lie is thereby saved the great expense incidental to their application. 

His manure bill amounts to 2s. 6d. to 4s. 6d. per acre, and this amount 
is expended on the purchase of soluble phosphates. 

Why Nitrogenous Manures are Unnecessary. 

Why is it that nitrogenous manures are unnecessary, and even unpro- 
fitable, in the wheat areas of the State? At first sight, one might be 
inclined to the belief that our soils were richer in supplies of nitrogen than 
those of Europe. Examination of typical soils in the wheat areas, how- 
ever, prove that such is not the case. 

Many instances might be' quoted of Au.stralian soils which have proved 
unresponsive to the application of nitrates, even though they would be 
regarded as lamentably deficient in total nitrogen if judged by European 
standards of fertility. 

The soils in our wheat areas have not been under cultivation for such 
a length of time as to reduce the supply of available nitrogen below the 
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yearly requirements of crops. 
Moreover, it is extremely prob- 
able that, owing to our peculiar 
climatic and soil conditions, the 
percentage of nitrogen in an 
available form is considerably 
higher than under the wet con- 
ditions of Europe, where nit- 
rates are so^ very necessary. 
Under European con di dons, the 
-heavy rainfall causes consider- 
able losses of nitrates by leach- 
ing, and large quantities of 
nitrates are found in the drain- 
age waters. In contrast to this, 
underground drainage is quite 
unnecessary over the greater 
jiortion of our wheat areas, and 
the losses of nitrates by leach- 
ing are reduced to a minimum. 

Again, our system of crop- 
ping is not as intensive as that 
which obtains in Europe. Owing 
to the fact that but one crop 
is grown in two, or e\’en three, 
years in the wheat areas, the 
<lemands made by the crop on 
the soil are not nearly so heavy 
as in European countries, where 
heavy crops are annually re- 
mo\’ed. 

Finally, the conditions of soil 
and climate, and mode of crop- 
ping in our wheat areas, are 
conducive to rapid nitrification 
of the organic matter, result- 
ing in the formation of a suffi- 
ciency of available nitrates for 
all demands of the cereal crop. 

iMost of the wheat sown in 
this State is on fallowed land, 
and during the progress of fal- 
lowing nitrification proceeds at 
a very rapid rate. (Page 335-) 

Some idea of the amount of 
nitrates produced in well- tilled 
fallows may be gained from the 
results of investigations at Lon- 
gerenong during the past eight 
months. Incidentally, the figures 
conclusively show why, in dis- 
tricts similarly situated to Lon- 
gerenong, nitrates prove unre- 
sponsive when sown on fallow 
land. 
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Table I. shows the amount of nitrates found in each of the first 
5 feet of soil when fallowed, and when allowed to lie in pasture The 
soil samples were taken in two parallel lines, the distance between the 
fallowed and non-f allowed portions being 10 yards, whilst the distance 
between eacli successive sampling was 5 yards. 

The nitrogen determinations were made by Mr. P. R. Scott, Chemist 
for Agriculture. 

In the above tables, it will be noted that the amount of nitrate present 
in each layer is continually changing. These changes follow closely on 
the changes in the moisture content of the soil. With heavy showers, the 
nitrates get washed down to lower depths. Under hot dry spells, they 
tend to concentrate near the surface. 

The table clearly shows that, throughout the whole period during which 
file investigations were made, the fallowed land contained far more nitrate 
than the adjacent non-f allowed portion. If these tables are condensed, 
and the figures reduced to pounds per acre, this point may be more 
clearly seen. 


Tabi.b II. — Total Nitrate Nitrogen in the first five feet of 
Fallowed and Non-Fallowed Land under Ordinary Field 
Conditions at Longerenong (Victoria), 1912. 


Date of Sampling. 

Amount of Nitrate Nitrogen. 

(In Parts per Million.) 

Amount of Nitrogen. 
(Reduced to lbs. per” Acre.) 

Fallowed. 

Non-fallowed. 

Fallowed. 

Non-fallowed. 

(1) 7th December, 1911 .. 

3-4 

Not taken 

ibs. per acre. 
59-5 

Ibs. per acre. 
Not taken 

(2) 4th January, 1912 

4-6 

2*18 

80-5 

38*16 

(3) 6th February, 1912 .. 

6*76 

1-10 

118*3 

19*25 

(4) 28th March, ‘ 19 12 

6-00 

1*94 

105*0 

33*9 

(5) 20th May, 1912 

5*25 

1-20 

91*87 

21*0 

(6) 7th August, 1912 

5v12* 

1*28 

89*6 

22 *4 


* Now under crop. 


From this table it will be seen that the amount of' nitrate in the 
fallowed land gradually rose from 59 J lbs. in December, to 118.3 lbs. in 
the first week in February, after which it gradually fell to 91.87 lbs. per 
acre, as contrasted with 21 lbs. in the non-f allowed portion. As a 
15-bushel wheat crop removes in its grain and straw about 21 lbs. of nitro- 
gen (p. 203) per acre, it will be observed that there was four and a half 
times more available nitrogen in the fallowed portion at seed time than was 
required for a 15 -bushel crop. 

On the other hand, in the non- fallowed portion there was barely enough 
nitrogen to supply the requirements of one such crop' even assuming that 
every particle of nitrate nitrogen in the first 5 feet could have been used 
by the crop. 

Moreover, at seed time, the nitrate nitrogen in the fallowed land 
amounted to 71 lbs. per acre above that of the non-fallowed portion. 

If nitrate of soda containing 15 per cent, of nitrogen be worth 14s. 
per cwt., then the cash value of this extra nitrate content of the fallow’ ed 
land over that of the unfallowed portion amounted to no less than 
jQz 19s. 2d. per acre. 
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We see at a glance from these figures the reason why, in the northern' 
areas, iincler the existing methods of cultivation, the application of nitro- 
genous manures are unnecessary and unprofitable. 

in the Southern and Western Districts of Victoria, however, the same 
climatic and soil advantages as regards nitrate production do not hold, for 
in these districts fallowing is far less common (p. 336), and the rainfall 
is heavier, and in these districts it might be inferred that nitrogenous 
manures would prove of some value. 

The needs of the North and South in this respect have already been 
made the subjects of separate inquiry by this Department. 

Experiments conducted in 1902, and following years, brought out their 
differences as resulting from climate. Thus, in the Northern Wheat Areas, 
the addition of soluble nitrogenous manures (sulphate of ammonia) to*- 
phosphate gave an increase of only 3 lbs. of wheat per acre, on the average- 
of 94 farms, and in no single case of the twelve local groups into which 
the 94 farms were divided did the nitrogenous manure repay the cost o-f 
its purchase. In many cases, it did actual harm — probably as a result of 
increased leafage causing too rapid a drain on the soil moisture. 

In the moister Southern Districts, the need for some nitrogenous 
manure was apparent in the experiments, for an increase was obtained in 
47 of the 50 farms by its use. 

On the average of the 50 farms, i cwt. of nitrate of soda increased 
the yield of hay bv nearly 6 cwt., and i cwt. of sulphate of ammonia 
by exactly 8 cwt. per acre. 

To summarize, then, it may be said that the need for nitrogenous 
manures in this State is, to some extent, dependent on the length of time 
the land has been under cultivation, but is, in a very large measure, also 
dependent upon the climate. In the drier portions of the State, the use of 
nitrogenous manures does not seem to be called for, and it may even prove 
harmful. In the wetter districts, a limited call for nitrogenous manures 
exists at the present time, and this may be expected to develop as cultiva- 
tion becomes of older date. 

Manures Containing Nitrogen, 

The principal nitrogenous manures are nitrate of soda, sulphate of 
ammonia, blood manure, calcium cyanamide, and nitrate of lime. 

Nitrate of Soda is obtained principally from the nitre beds of Chili 
and Peru, and Bolivia. The commercial article contains aheut 15I per 
cent, of nitrogen. 

It^is extremely soluble in water, and is very readily leached out of 
the soil by excessive rains. For these reasons, it is generally applied as a 
top dressing, more especially in districts with a heavy rainfall. In order 
to insure its uniform di.stri'bution, it should be mixed with two or three 
times its weight of dry loam, and broadcasted over the crop. According to 
Lawes and Gilbert, nitrate of soda applied in early winter is never as 
effective as when applied in spring, 

Nitrate^ of soda can only give the best results when the soil is well 
supplied with phosphates and potash, and is deficient in available nitrogen. 
If it^ is to be used in conjunction with superphosphate, it is inadvisable 
to mix the manures together long before sowing, as a loss of nitric acid 
may result. 

The most profitable rate of application for any particular soil and crop, 
can only be determined by experiment. Generally speaking, however, 
from I to I cwt. per acre is used for hay crops where nitrates have been 
proved to be necessary. 
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It is generally held that nitrate of soda stimulates the vegetative rather 
than the grain-bearing power of cereals, and that it appears to exercise a 
retarding influence on vegetation which, in our climate, must always prove 
more or less detrimental. Experience at the Roseworthy Agricultural 
('ollege during the past six years Coide Journal of Agriculture of South 
Ausiralia, Aug., 1911) shows that, under Australian conditions, the nitrate 
of soda has not stimulated straw and flag growth at the expense of grain 
yield, nor has it liad a retarding influence on the general character of the 
\'egetation and the ripening of the crop. 

Sulphate of Ammonia is a by-product in the destructive distillation 
•of ccaal, and is obtained from the gas liquor ” of gasworks by neutralizing 
it with sulphuric acid. The commercial article is a greyish-white crystal- 
line salt, extremely soluble in water. 

It contains about 20 to 21 per cent, of nitrogen, and is the most con- 
centrated and expensive of nitrogenous manures. It pure, it should 
entirely volatilize when placed on a red hot spoon. Lawes and Gilbert 
have used it with great success in the cultivation of wheat at Rothamsted, 
.and have demonstrated that, for everv 5 lbs. of ammonia added to the 
:soil,^ an extra bushel of wheat was produced. It is similar in its action 
to nitrate of soda, but before being used, it must first undergo nitrification. 

It is more readily held by the soil than nitrate of soda, and is therefore 
preferable to nitrate of soda in wet seasons and on soils of a light loamy 
character. On clay soils, it is best replaced by nitrate of soda. The 
continued application of sulphate of ammonia to soils deficient in lime 
leads to the removal of some of the lime in the form of gypsum, and the 
:soil becomes acid and unsuitable for the growth of crops. 

It may be safely mixed with superphosphates, but not with Thomas’ 
pliosphate, or manures containing free lime, as portion of the ammonia 
may be lost. It may be applied, like nitrate of soda, as a top dressing, 
but should be used rather earlier in the seavSon than nitrate. 

Dried Blood is a highly nitrogenous organic manure, containing about 
10 to 12 per cent, of nitrogen. It is not so rapid in its action as nitrate 
of soda, as it must first undergo a preliminary nitrification before it becomes 
.available. It is of considerable value in light loamy soils, and is an 
excellent manure for market-gardening purposes. 

Calciim Cyanarnide and Nitrate of Lime . — In 1898, Sir William 
'Crookes suggested that, by the utilization of water-power, electrical energy 
might be generated at such 2 cheap rate as to make the fixation of the 
nitrogen of the air by electrical means a financial success. 

His suggestion has been adopted, and at Nottoden, the Norwegian 
Nitrogen Company are now manufacturing nitrate of lime electrically from 
the nitrogen of the air. 

The fertilizing powers of nitrate of lime and nitrate of soda for equal 
amounts of nitrogen are approximately the same. Experiments have 
recently shown that, on sandy soils deficient in lime, nitrate of lime has 
a more beneficial effect than nitrate of soda. 

Calcium Cyanarnide or Nitro-lime is prepared from the nitrogen of the 
air by causing it to combine with calcium carbide at the high temperature 
of the electric furnace. 

This substance has already found its way to Victoria, and experimental 
plots have been laid out at Rutherglen to test the efficacy of these various 
forms of nitrogen. It is stated that the after effects of nitro-lime are 
far greater than other nitrogenous manures. Experience this season at 
Rutherglen demonstrates unmistakably that it must not be sown with the 
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seed, as the germination is seriously affected. The future of these two 
manures will depend on whether they may be produced at such a rate as tcp 
compete with sulphate of ammonia and nitrate of soda. 

(To be continued,) 


A PROFITABLE DAIRY COW. 



The illustration herewith is a typical dairy cow of pure Ayrshire breed- 
ing, the property of Mr. T. Cook, ‘‘ Carpentaria,” Glenroy. For the- 
season just ending, covering a period of seven months, she has produced 
5,530 lbs. of milk. 

This cow, Edith 2nd, was purchased from the breeder, Mr. J. 
Thompson, Hazelmount,” Krowera, near Loch, Gippsland, by Mr. 
Cook’s father at the Royal Show sales, September, 1905, for the purpose- 
of supplying milk and butter to the household. 

Cook has weighed and recorded this cow’s milk night and morning,, 
with the following result : — 


Calved. 

Dried off. 

1 

Period 

of 

Milking. 

Age i 

at- 1 

Calving. 

Milk. 

Oct. 16, 1905 

Oct. 29, 1906 ^ 

months. 

m 

yrs. mths. 

2 0 ! 

IbB. 

7,786 

Jan. 28, 1007 

Mar. I."!, 1908 


8 4 

8,512 

June 22, 1908 

May 4, 1910 

1 22^ 

4 ST 

13,0654 

Sept. 26, 1910 

Sept. 28, 1911 

! 12 

7 0 i 

9,023 

Row 15, 1911 

June 14, 1912 

; 7 

8 1 ' ! 

j, 

5,5304 

Average per milking period 
Average per annnm ... 


s,m lbs. 
6,273 ,r 

43,917 


The Editor will be glad to receive; and, when authenticated, to ptiblish records, 
or cows or herds of exceptional merit. — Editor. 
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THE VINE MOTH CATERPILLAR PARASITE. 

By C. French^ jun.^ Acting Government E-ntomologist. 

During the months of January , February, March, and April last, many 
shrivelled-up Vine Moth caterpillars were noticed on the vine leaves. They 
•were of a dark colour. On investigating the matter, I noticed that a para- 
site had been at work, so I made further search, and found that all the 
live caterpillars had clusters of larvee on their backs. The colour of these 
larvae is at first orange yelloyv, but when mo-re fully grown, it is brownish 
yellow. 

When the eggs of the parasite are first deposited on the caterpillars, 
they are exceedingly small, but soon develop. The larvae grow fairly 
rapidly, and spread all over the backs of the caterpillars. The time occu- 
pied from the eggs being deposited until the larvas are fully grown, is 
about a week. About the second day after the larvse are hatched, the 
caterpillars cease eating, and remain in the one place, and at the end of 
the week they are simply sucked dry by the parasite. 

When the caterpillars are dried up, the parasites cover them with a 
silken covering, and form their cocoons, emerging from same as perfect 
insects in a couple of weeks’ time. 

When the perfect Hymenopterous insects were hatched out in the 
observation box, live caterpillars of the Emperor Gum Moth, and several 
species of Cutworm Moth larvae were placed in the l:)Ox, but the parasite 
did not deposit eggs on them. 

These parasites are reported to be doing good work this season in 
many parts of Victoria, and it is hoped that they will keep the Vine Moth 
in check. 

Chalcid. 

Figc I. Perfect vine-moth. Natural size. From nature. 

Fig. II. rui)a -of vine-moth. Natural size. From nature. 

Fig. IJI. Vine leaf with vine-moth larvae. Natural size. From nature. 

(tf) Full grown larva in healthy state. Natural size. From nature. 
(/;) Sickly larva owing to development of parasite fly, larvjn from 
deposited eggs. Natural size. From nature. 

(<;) Sickly larva owing to development of parasite fly larvje from 
deposited eggs. More developed state. Natural size. From 
nature. , 

{d) Further. Natural size. From nature. 

• {e) Larva killed by the parasite. Natural size. From nature. 

{/) Larva with parasite larvae changing to pupae. From nature. 
is) With pupae of parasitic fly. Natural size. From nature. 

Fig. IV. Parasitic fly. (Dorsal view.) Natural size. From nature. 

Fig. V. Parasitic fly. (Side view.) Natural size. From nature. 

Fig, VI. Parasitic fly. (Enlarged.) From nature. 

10543. T 
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HOW TO MAKE A BLOOD SMEAR. 

By W. A. N. Robertson, B.V.Sc. 

Numerous inquiries are made annually to the Stock Department for 
information as to the [)robable cause of deaths amongst stock which occur 
throughout the State. Occasionally, in addition to describing the symp- 
toms of sickness, specimens of parts of organs, blood, &c., are forwarded, 
in the hope that some information can be obtaineci. Such specimens, how- 
ever, are almost useless, as changes, due to putrefaction, commence during 
transit, and the organism resj)onsible for this change either masks or destroys 
any organism which may ha\’e been present as the cause of mortality. Useful 
information, however, can be obtained from an examination of blood and 
tissues if correctly taken ; consequently the accompanying description of 
“ How to make a Blood Smear” will prove useful if kept for reference. 
The description is given of how to make a smear on microscopic slides ; these 
are, of course, not always obtainable by the farmer, Imt any slip of flat 
glass will answer the purpose equally well, and the smear may lie made 
vdth the end of a clean, unburnt wooden match. The essentials to be 
l)orne in mind in following the method described are cleanliness and atten- 
tion to detail, especially in regard to the drying of the smear in the air. 
Glass upon which is a wet smear should never be put against another slip ; 
each slip must be dried separately anli wrapped in a piece of paper by 
itself before forwarding. In addition, a very careful description of the 
symptoms of sickness should be recorded, and on post- mortem examination 
a minute description of the appearance of all the organs given. No detail 
i.s toO' small to record if an accurate diagnosis is to be made. 

To Make a Blood Smear. 

(a) From the Living Animal. 

Blood may be taken from one of the \’eins which run along the upper 
surface of the ear. The animars head should be firmly secured, and the 
ear washed in solution of washing soda. A prominent vAm should then 
be pricked with a needle (an ordinary clean .sewing needle will do-) or 
with the point of a clean, .sharp knife, or a fine incision can be made on 
the margin of the ear. As soon as the blood flows the smears should be 
made ; if delay occurs in spreading the film the blood will coagulate and 
the smear be a failure. Do not squeeze the vein in order to make the 
blood flow ; it should chtut quite naturally. 

(/;) From the Dead Animal. 

Having opened the carcass, blood should be taken from the spleen or 
lymphatic glands, and in the forwarding letter it should be stated from 
which organ the smear was made. Cut the organ with a clean knife, and 
scrape a small piece of the cut surface off with the edge of the glass slide. 

The lirst thing to be done is to prepare the glass slides on which the 
blood is to be spread. The glass should be thoroughly cleaned, kept free 
from dust, and should be polished with .a cloth or .handkerchief imme- 
diately before use. . . 

To make the film, a very small drop_ of blond, about the size of a 
millet seed, should be put on one end. of tbe^slide by means of either 
the end of a wooden match or by the point of a knife, or by the needle 
used for pricking the ear, or by one of the corners of another glass slide. 

T 2 
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Then place a second slide over it, arranging that the two slides together 
form an acute angle wherein the blood drop lies ; the inclined glass slide 
should touch the drop, and the blood will then run along the edge of the 
slide, and the inclined slide should then be immediately drawn along the 
horizontal slide, as shown in illustration when the required fllm will result. 

Scrapings from the organ made with the short edge of the slide can 
be drawn over the horizontal slide in the same manner. It is very easy 
to spoil a smear by making it too thick, and the film should always 
made as thin as possible. A rough way of ascertaining whether the blood 
film is too thick or not is to hold the slide with the blood smear on it 
up to the bght, and if the colours of the rainbow can be seen on the glass- 
the film can he considered as being thin enough. When the smear ha.s 
been made, allow the blood on the glass to dry in the air ; when dry, wrap 
each glass in a small piece of thin paper, pack carefully and forward to 

The Chief Veterinary Officer, 

Department of Agriculture, 

Melbourne. 



Fig. I. — Glass slide with drop of blood. 

fig II.—First position sliowdng position of slides. 

A. Direction in which top slide is drawm. 

[Second position of slides after blood smear is drawn 
rig. Iv. — Slide showing blood smear. 


out as indicated. 


RED POLLS AS BUTTER PRODUCERS. 

(Season s Milk and Butter Record of the Government Herd.) 

y continuation of the returns published in the November, ion. issue 
of tie the tabl« following, compiled by Mr. C. K. Harrison, 

Dairy Supeinsor, show the mrl ung record for the igii-iz season of the 
joveniment herd of ked Polled Cattle stationed at Boisdale, Gippsland. 
Ihese returns tomsh some very interesting data, both as. regards butter 
fat, and quantity of milk. During the period under review the herd hL 
W „„ the Sithout hand feed h »v M elc^p? 

d?rii“thJ‘lrr,"°, l'“ li?"” 'l*? “li 5 MS Of sugar beet offal, given 

during the dr} autumn and towards the end of the milking period. ^ 
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On referring to table A, it will be noticed that the majority of the cows 
show an increase in milk yield this season over that of 1910-11. The 
only cows producing less milk this season being ''Connecticut,” " Bullion/’ 
"Virginia,” and "Havana.” The three last-named were also below 
their butter-fat returns of la.st season, whereas " Connecticut’s ” butter-fat 
yield for this season .shows an increase of 95 lbs. This cow’s test in 
1910-11 was 4.2 per cent, to 4.6 per cent., and in 1911-12 from 4.6 per 
cent, to 6.2 per cent. ; such a case as this, and indeed some of the others 
also emphasizes the necessity of systematic weighing and testing from year 
to year, and not resting content with one year’s records. The money 
values O'f the returns this year show a considerable increase over those of 
last year, partly due to the higher market price of butter-fat during the 
past season. The average monthly increase in the price since September, 
[911, over the corresponding period this year was 3. id. per lb. of 
butter- fat. 

The weights of the daily milk yields were recorded, and weekly fat 
tests made by Mr. E. Steer, Dairy Herdsman, who has taken a keen 
interest in the herd and managed it with success. The butter-fat tests 
have been checked by the Senior Dairy Inspector (Mr. R. T. Archer) and 
ihe Chemist for Agriculture (Mr. Rankin Scott). 

The stud bull " Tabacum ” has been made available to settlers’ cows 
on the Boisdale Beet Farms. The plan has l3een adopted of selling the 
bull calves under one year old at prices based on the preceding season’s 
butter-fat return of the dam. For instance, the cow " Muria ” returned 
240 lbs. of butter-fat, which, reckoned at is. per lb., equals ;£i2 — the 
price realized for her calf. This is considered a fair basis for fixing the 
value of a bull intended for dairy purposes. After all is said and done, 
the value O'f a bull is in his potentialitv for getting good milking heifers, 
and the hereditary influence in this direction possessed by the bull can 
|)robably be best estimated to the extent of one-half at any rate by the 
yielding capacity of the dam. This basis of sale seems likely to become 
})Opular, as last year’s crop of bull calves have met a ready sale under it. 

The yearling bull " Vuelta’s Son ” (sire '' Tabacum,” dam " Vuelta ”) 
has, however, been reserved from sale, notwithstanding a very tempting 
offer for him received from a breeder of Red Polls in New Zealand after 
reading the record of the dam. Prior to this it wm,s decided to reserve 
the bull for stud purposes and breeding experiments on the Central 
Research Farm about to be estalilished at VVerribee. On referring to the 
tables, it will be .seen that the dam "Vuelta” is a phenomenal producer. 
In the .season 1910-11 she gave 556I gallons of milk, returning 405 lbs. 
of butter-fat, value los. lod. ; and in the past season she yielded 

485 lbs. of butter-fat from 775 gallons of milk, with a money value of 
^26 5s. pd. During the month of November (twenty weeks after calving) 
" Vuelta” averaged 19 lbs. 4 O'ZS. of butter-fat per week. 

The herd has recently been augmented fy the purchase from Captain 
Philip Charley, of Belmont, Richmond, New vSouth Wales, of twelve 
females and a young bull, "Nicotine,” sired by the imported bull 
"Acton Dewstone,” dam " Chessie,” by "Magician” (imported). These 
cattle are descended from deep milking strains in the Old Country, and 
appear to have the milking qualities well developed ; but as weighing^ and 
testing the milk is the only reliable proof of individual milking qualities, 
it will remain for their records to show to what extent the augmentation of 
the herd in this way is advantageous. 
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Table A. 

COMPARATIVE SUMMARY OF YIELDS AND RETURNS OF THE 
GOVERNMENT HERD OF RED POLL DAIRY CATTLE. 

(Seasons 1910-11 and 1911-12.) 


Cow. 

Season 1910-11. 

Season 1911-12. 

Weeks 

in 

Milk. 

Milk 

in 

Gallons. 

Butter 

Fat. 

, 

Values. 

Weeks 

in 

Milk. 

Milk 

in 

Gallons. 

Butter 

Fat. 

Values. 




lbs. 

£ 6-. d. 



lbs. 

£ s. d. 

Yuelta 

38.^ 

556 • 5 

405-1 

17 10 10 

414 

775-2 

485-1 

26 5 9 

Connecticut . . 

m 

818-2 

269-0 

11 17 4 

404 

678-2 

364-0 

19 11 10 

Bullion 

m 

773-3 

356-7 

15 17 10 

434 

694-8 

344-0 

18 10 7 

Beulah 

39| 

646 • 5 

342-6 

15 3 6 


(Not c 

ornplet 

eel.) 

Cuba 

m 

526-9 

231-8 

10 5 11 

434 

701-4 

337-8 

18 10 4 

Cigarette 

34 

504-4 

211-6 

8 18 9 

414 

648-1 

285-9 

15 14 6 

Sumatra 


43-6 

19-6! 

0 19 2 

42 " 

666-2 

284-2 

15 6 2 

Kentucky 

364 i 

531-1 

225-9! 

9 12 7 1 

394 1 

669*5 

277-7 

15 1 1 

Muria 

40J 

548-9 

240-7 

9 14 9 ! 

41 " i 

580-2 1 

275-7 

14 14 10 

Pennsylvania 

384 

461-9 

189-7 

8 4 3 

454 

634-8 

271-9 

14 13 10 

Carolina 

404 

570-5 

253-1 

11 3 4 

32| 

580 -B 

254-3 

13 11 4 

Virginia 

404 

636-2 

254-7 

11 5 1 

394 

551 -2 

221-7 

12 0 7 

Havana 

404 

575-5 

229-9 

10 5 0 

374 

535 • 6 

215-3 

11 15 4 


* Sliort lactation period due to accident. 


Table B. 

YIELDS AND RETURNS OF THE GOVERNMENT HERD OF 
RED POLL DAIRY CATTLE. 

(Season 1911-12.) 


Cow. 

Days 

in 

Milk. 

Weeks 

in 

Milk. 

Vuelta 

289 

41i 

Connecticut . . 

283 

404 

Bullion 

305 

434 

Beulah 

278 

39| 

Cuba 

304 

434 

Cigarette , 

291 

414 

Sumatra 

293 

42". 

Kentucky ... 

277 

394 

Muria 

286 

41" 

Pennsylvania 

318 

454 

Ca,rolina 

226 

32i 

Virginia ' . 

,277 

394 

Havana 

262 

374 


Milk 

in 

Gallons. 

Tests. 

Butter 

Fat. 

Prices. 

Values. 

775-2 

5-2-8-2 

lbs. 

485-1 

121-144 

£ -S-. 

26 5 

d. 

9 

678-2 

4-6-6-4 

364-0 

12J-14I 

19 11 

10 

694-8 

4*8-6-2 

344-0 

12i_l4i 

18 10 

7 

646-5 

4*9-6-4 

342-6 

91-124 

15 3 

6 

701-4 

4-4-8-4 

337-8 

12i-15 

18 10 

4 

648-1 

4-0-5-6, 

285-9 

12i-15 

15 14 

6 

666-2 

4*0-50 

284-2 

12i-15 

15 6 

.2' 

669-5 

4-0-4-8 

277-7 

124-15 

15 1 

1 

580*2 

4*5-70 

275-7 

121-144 

14 14 

10 

634-8 

4*0~5-2 

271-9 

12-4-15 

14 13 

10 

580-6 

4 * 0-5 • 0 

254-3 

124-144 

13 11 

4 

551*2 

3*9~4*6 

221-7 

124 - 15 ’' 

12 0 

7 

i 535*6 

3*8-4*5 

215-3 

124-15 

11 15 

4 
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YIELDS AND RETURNS OF INDIVIDUAL COWS, 

(Season 1911 - 12 .) 


Yield for each Month. 


Totals from Calving to Date. 


Montli. 

Milk 

in 

Gallons. 

Test. 

Butter 

Eat. 

Price. 

Value. 

Days 

in 

Milk. 

Milk 

in 

Gallons. 

Butter 

Fat. 

Value. 





lbs. 

cl. 

£ 

s. 

d. 



lbs. 

£ 

,S‘. 

d. 




Viielta (due 

to calve 7 th 

July, 1912). 





Auc*;LLst 


53-9 

5*2 

28*0 


1 

8 

7 

15 

53*9 

28*0 

1 

8 

7 

Sept. 


-09 -8 

5*2 

57*0 

i-u 

2 

18 

2 

45 

1C3-7 

85 * 0 

4 

6 

9 

Oct. 


i.25-7 

4*7 

59 -0 

124 

3 

1 

5 

76 

289*4 

144*0 

7 

8 

2 

Nov. 


i 18*7 

7*0 

83*0 

124 

4 

6 

5 

106 

408*1 

227*0 

H 

14 

7 

Dee. 


94-9 

7*0 

66*4 

13 

3 

11 

11 

137 

503 *0 

293*4 

15 

6 

6 

JfMl, 


95*6 

6*8 

65 *0 

134 

•-> 

13 

I 

168 

598*6 

358*4 

18 

19 

7 

Feb. 


()S • 1 

7*0 

47*6 

m 

2 

14 

(i 

197 

666 *7 

406*0 

21 

14 

1 

Mu'cli 


t)l-8 

7*0 

43*2 

134 

2 

8 

7 

228 

728*5 

449*2 

24 

2 

8 

April 


28 ’6 

7*4 

21*1 

144 

1 

5 

0 

258 

757*1 

+70 -,3 

25 

8 

2 

May 


IS* I 

8*2 

14*8 

Oi 

0 

17 

7 

289 

775*2 

485 * 1 

26 

5 

9 




Connecfiaif (due to calve 9th July, 1912). 





August 


23*1 

4*6 

10*5 


0 

10 

8 

9 

23*1- 

10*5 

0 

10 

8 

Sei>t. 


13*7 

4*6 

52*3 

i2| 

2 

13 

4 

39 

136*8 

02*8 

3 

4 

1 

Oet. 


i29*5 

4*6 

59*5 

124 

3 

1 

11 

70 

260*3 

1*22*3 

6 

5 

11 

Nov. 


, :,2*I 

6*4 

71*7 

124 

3 

14 

8 

100 

378*4 

194*0 

10 

0 

7 

Dee. 


SS*3 

6*0 

52*9 

13 

2 

17 

3 

131 

466*7 

246*9 

12 

17 

10 

J !i-n. 


()!)•(] 

5*8 

38*6 

134 

2 

3 

5 

{ 62 

533*3 

285*5 

15 

1 

3 

Feb. 


50*9 

5 *4 

•27*4 

m 

1 

11 

4 

191 

584*2 

312*9 

1 6 

12 

7 

M irch 


51*2 

5*2 

26*6 

134 

1 

9 

11 

222 

636 * 1 

339*5 

18 

2 

6 

April 


26 • 1 

5*6 

14*6 

144 

0 

17 

7 

252 

662 *2 

354*1 

19 

0 

1 

Miy 


J.6 '0 

6 *2 

9*9 

141 

0 

n 

9 

283 

678*2 

364 *0 

19 

11 

10 




IhiUion (diK 

3 to calve 17th July, 1912). 





August 


Si * i 

5 '2 

42*1 

! oi 

* “' 4 

2 

2 

H 

30 

81*1 

42 * 1 

2 

2 

11 

Sept. 


87*4 

4*8 

4i *9 

i^.{ 

2 

2 

9 

61 

1 68 * 5 

83*0 

4 

5 

8 

Oct. 


94*3 

4*8 

50*0 

124 

2 

12 

1 

92 

272*8 

134*0 

6 

17 

9 

Nov. 


97* 6 

5*0 

48*8 

12.4 

2 

10 

10 

122 

370 *4 

182*8 

9 

8 

7 

Dec. 


86*0 

5 *0 

43 *0 

13 

2 

6 

7 

153 

456 *4 

225*8 

1 ! 

15 

2 

JU!1. 


72 • 1 

4*8 

34*6 

134 

j 

18 

H 

184 

528 * 5 

j 260*4 

13 

14 

1 

Feb. 


57*4 

4*8 

27*5 

13f 

1, 

ll 

6 

213 

585*9 

287*9 

15 

5 


Wax, 


58*8 

5 *0 

29*4 

134 

1 

13 

0 

244 

644 * 7 

317*3 

16 

18 

7 

Aiiril 


30 *7 

4*8 

14*7 

144 

0 

17 

9 

274 

675*4 

332 *0 

17 

16 

4 

Muy 


1 19*4 

6 ‘2 

12 *0 

01 

0 

14 

0 

305 

694*8 

344*0 

18 

10 

7 




Beulah (due to calve 8tli February, 1913). 





Feb. 


96*61 

5*0 

48*3 

9J 

1 

19 

3 

33 

96*6 

’ 48*3 

1 

19 

3 

M-'ercili 


105*91 

5 *0 

52*5 

94 

2 

1 

11 

64 

202*5 

f01*2 

4 

1 

2 

April 


99 *0 

5 *2 

51 *4 


2 

1 

10 

94 

301 *5 

152*7 

6 

3 

0 

Muy 


72 *3 

5 '0 

36*1 

10 

1 

10 

1 

1*25 

373*8 

188*8 

7 

13 

1 

June 


70*8 

4*9 

34*6 

iOi 

1 

11 

9 

155 

444*6 

223*5 

0 

4 

10 

July 


69 *6 

5*3 

38*8 

Hi 

1 

14 

6 

186 

514*2 

260*3 

10 

19 

4 

August 


65 *9 

6*2 

40*8 

m 

2 

1 

7 

217 

580*1 

301*1 

13 

0 

11 

Sept. 


44*7 

6*2 

27-7 


1 

8 

3 

247 

624*8 

328*8 

14 

9 

2 

Oct. 


21*7 

6*4 

13*8 

124 

0 

14 

4 

278 

6t6*5 

342*6 

15 

3 

6 
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YIELDS AND RETUENS OE INDIVIDUAL COWS— coiiiiw/Mfr/. 

(Season 1911 - 1 * 2 .) 


Yield for each Month. 


Mouth. 

Milk 

in 

Gallons. 

Test. 

Butter 

Eat. 

Price. 

Value. 

Days 

in 

Milk. 

IVIilk 

in 

Gallons. 

Butter 

Fat. 

Value. 




lbs. 

d. 

£ d. 



lbs. 

£ s. (L 


Totals from (Ivlving to Date. 


Cuba (due to calve 25th September, 1912). 


Sept. 

89-5 

4-7 

42*0 


2 

2 

10 

30 

89*5 

42*0 

2 

2 

10 

Oct. 

113-2 

4-6 

52*0 

121 

2 

14 

2 

61 

202*7 

94*0 

4 

17 

0 

Nov. 

112*2 

4-6 

51 *6 

12| 

2 

13 

9 

91 

314*9 

145*6 

7 

10 

9 

Dec. 

94-5 

4-4 

41*5 

13 

2 

4 

11 

122 

409 *4 

187*1 

9 

15 

8 

Jan. 

74-2 

4-6 

34*1 

131 

1 

18 

4 

153 

483*6 

221 *2 

11 

14 

0 

Reb. 

60*1 

4*6 

27*6 

13| 

1 

11 

7 

182 

543*7 

248*8 

13 

5 

7 

Mvrch 

68*4 

4 • 6 

30*5 

134 

1 

14 

3 

213 

610*1 

279*3 

14 

19 

10 

April 

49-4 

5 *0 

•24*7 

144 

1 

9 

10 

243 

659 *5 

304 *0 

16 

0 

8 

M ly 

30*6 

8-0 

24*4 

141 

1 

8 

11 

274 

690*1 

328*4 

17 

18 

7 

June 

11*3 

8*4 

9*4 

15 

0 

11 

9 

304 

701 *4 

337*8 

18 

10 

4 


Cigarette (clue to calve 14th September, 1912). 


Sept. 

17*7 

4*2 

7*4 

12i 

0 

7 

6 

17 

17*7 

7*4 

0 

7 

6 

Oct. 

115*8 

4*2 

48*6 

121 

2 

10 

7 

48 

133*5 

56*0 

2 

18 

1 

Nov. 

114*8 

4*6 

52*8 

12| 

2 

15 

0 

78 

248*3 

108*8 

5 

13 

1 

Dec. 

96*2 

4*6 

44*2 

13 

2 

7 

10 

109 

344*5 

153*0 

8 

0 

11 

Jan. 

81*6 

4*0 

32*6 

13.1 

1 

16 

8 

140 

426*1 

185*6 

9 

17 

7' 

Feb. 

57 *5 

4*2 

24*1 

13| 

1 

7 

7 

169 

483*6 

209 *7 

11 

5 

2 

M ireh 

71*9 

4*2 

30*1 

131 

1 

13 

10 

200 

555 *5 

239*8 

12 

19 

0 

April 

49*8 

4*5 

22*4 

141 

1 

7 

0 

230 

605*3 

262 *2 

14 

6 

0 

May 

30*2 

5*6 

16*9 

I4| 

1 

0 

0 

261 

635*5 

279*1 

15 

6 

0 

June 

12*6 

5*4 

6*8 

15 

0 

8 

6 

291 

648*1 

285*9 

15 

14 

6 


Sumatra (due to calve 7th August, 1912). 


August . . 

25*1 

4*4 

11*0 


0 

11 

2 

9 

25*1 

11*0 

0 

11 

2-' 

Sept. 

98*2 

4*4 

43*2 

m 

2 

4 

I 

39 

123*3 

54*2 

2 

15 

3 

Oct. 

99*6 

4*2 

41*8 

m 

2 

3 

6 

70 

222 *9 

96*0 

4 

18 

9 

Nov. 

96*3 

4*4 

42*3 

m 

2 

4 

0 

100 

319*2 

138*3 

7 

2 

9 

Dec. 

84*3 

4*4 

37 *0 

13' 

2 

0 

i 

131 

403*5 

175*3 

9 

2 

10 

Jan. 

70*9 

4*0 

28*3 

131 

1 

11 

10 

162 

474*4 

203*6 

10 

14 

8 

Feb. 

58*0 

4*0 

23*2 

12| 

1 

4 

7 

19] 

532*4 

226*8 

11 

19 

3 

M ireh 

64*6 

4*0 

25*8 

131 

i 

9 

0 

222 

597 *9 

252*6 

13 

8 

3 

April 

39*6 

4*4 

17*4 

141 

1 

1 

0 

252 

636*5 

270 *0 

14 

9 

3 

Mij 

26*5 

4*8 

12*7 


0 

15 

1 

283 

663*0 

282*7 

15 

4 

4 

June 

3*1 

5*0 

1*5 

15 ! 

0 

1 

10 

293 

666*2 

284*2 

15 

6 

2 


Kentucky (due to calve 11th October, 1912). 


Sept. 

88*0 

4*0 

35*2 

m\ 

1 

15 

11 

29 

88*0 

35*2 

1 

15 

11 

Oct. 

117*8 

4*2 

49*4 

m 

2 

11 

5 

60 

205*8 

84*6 

4 

7 

4- 

Nov. 

115*6 

4*2 

48*5 

m 

2 

10 

6 

90 

321 *4 

133 *1 

6 

17 

10 

Dec. 

95* ■ 

4*0 

38*0 

13" 

■ 2 

1 

2 

121 

416*5 

171*1 

8 

19 

0 

J m. 

79*’ 

4*0 

31*6 

13^ 

1 

15 

6 

152 

495*6 

202*7 

10 

14 

6 

Peb. 

60“ 

4*2 

25*5 

13| 

1 

9 

2 

181 

556*5 

228*2 

12 

3 

8 

M'i.reh 

57*0 

4*2 1 

23* 

13^ 

1 

6 

10 

212 

613*5 

252*1 

13 

10 

6 

Anril , . . ' 

20*7' 

4*4! 

13*0 

ui 

0 

15 

8 

242 

643*21 

265*1 

14 

6 

2 

Mvy . ■ .. 

24*4 

4*8: 

11*7 

14| 

0 

13 10 

273 

667*6 

276*8 

15 

0 

0 

June 

1*9 

4*8 

0*£ 

15 

0 

1 

1 

277 

669*5 

277*7 

15 

1 

1 
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^'IELD.S AND RETURNS OF INDIVIDUAL COWS— coKfe'ntieA 
(Season 1911-12.) 


Yield fok E.iGH Month. 


Totals from Calving to Cate. 


Month. 

Milk 

in 

Gallon-i. 

Test. 

Butter 

Fat. 

Price. 

Value. 

Days 

in 

Milk. 

Milk 

in 

Gallons. 

Butter 

Fat. 

Value. 




lbs. 

d. 

£ s. 

d. 



lbs. 

£ 

s. 

d. 



Miiria (due to calve 

19th August, 1912). 





August . . 

24*2 

4*5 

10*8 

121 

0 11 

0 

12 

24*2 

10*8 

0 

11 

0 

Sept. 

111*1 

4*5 

49*9 

m 

2 10 

11 

42 

135*3 

60*7 

3 

1 

11 

Oct. 

107*7 

4*6 

49*5 

m 

2 11 

6 

73 

243*0 

110*2 

5 

13 

5 

Nov. 

86*7 

4*8 

41 *6 

I2l 

2 3 

4 

103 

329*7 

151*8 

7 

16 

9 

Dec. 

67*3 

4*8 

32*3 

13“ 

1 15 

0 

134 

397*0 

184*1 

9 

11 

9 

Jan. 

57*8 

4*6 

26*5 


1 9 

9 

165 

454*8 

210*6 

11 

i 

6 

Feb. 

46*0 

4*8 

22*0 

12| 

1 3 

4 

194 

500*8 

232*6 

12 

4 

10 

March 

43*9 

5*0 

21*9 

13-1 

1 4 

7 

225 

544*7 

254*5 

13 

9 

5 

April 

23*6 

5 *4 

12*9 

141 

0 15 

7 

255 

568*3 

267*4 

14 

5 

0 

May 

1 1 *9 

7*0 

8*3 


0 9 

10 

286 

580*2 

275*7 

14 

14 

10 


Penihsi/lvania (due to calve 16th September, 1912). 





August . . 

37*4 

4*5 

16*8 


0 17 

1 

14 

37*4 

16*8 

0 

17 

1 

Sept. 

99*3 

4*5 

41*6 


2 5 

f) 

44 

136*7 

61*4 

3 

2 

7 

Oct. 

103*1 

4*4 

45*3 

121 

2 7 

2 

75 

239*8 

106*7 

5 

9 

9 

Nov. 

97*1 

4*0 

38*8 

121 

2 0 

5 

105 

336*9 

145*5 

7 

10 

2 

Dec. 

67*9 

4*2 

28*5 

13“ 

1 10 

10 

136 

404*8 

174*0 

9 

1 

0 

Jan. 

63*8 

4*0 

25*5 

131 

1 8 

8 

167 

468*6 

199*5 

10 

9 

8 

Feb. 

52*3 

4*0 

20*9 

12| 

1 3 

11 

196 

520*9 

220*4 

11 

13 

7 

Mirch 

52*5 

4*2 

22*0 

131 

1 4 

9 

227 

573*4 

242*4 

12 

18 

4 

April 

27*6 

4*5 

12*4 

141 

0 14 

11 

257 

601*0 

254*8 

13 

13 

3 

Miy 

23*2 

5*0 

11*6 

14| 

0 13 

9 

288 

624*2 

266*4 

14 

7 

0 

June 

1 0 * 6 

5 *2 

5*5 

15 

0 6 

10 

318 

634*8 

271*9 

14 

13 

10 



Carolina (due to calve 13th August, 1912). 





August . . 

8*1) 

4 *0 

3*4 

121 

0 3 

5 

7 

8*6 

3*4 

1 0 

3 

5 

Sept. 

115*7 

4*0 

46*2 


2 7 

2 

37 

124*3 

49*6 

2 

10 

7 

Oct. 

114*6 

4*0 

45*8 

121 

2 7 

8 

68 

238*9 

95*4 

4 18 

3 

Nov. 

100*5 

5*0 

50*2 

12| 

2 12 

3 

98 

339 *4 

145*6 

7 

10 

0 

Dec. 

83*2 

5*0 

41*6 

13 

2 5 

0 

129 

422*6 

187*2 

9 

15 

6 

Jan. 

66*1 

4*2 

27*7 

131 

1 11 

2 

160 

488*7 

214*9 

11 

6 

S 

Feb. 

45*5 

4*2 

19*1 

I3| 

1 1 

10 

189 

534*2 

234*0 

12 

8 

$ 

March 

45*1 

4*4 

19*8 

131 

1 2 

3 

220 

579*3 

253*8 

13 10 

9 

April 

1*3 

4*5 

0*5 


0 0 

7 

226 

580*6 

254*3 

13 

11 

4 



Yirginia (due to calve 11th July, 1912). 





Sejit. 

64 *4 

3*9 

25*1 

121- 

1 5 

7 

29 

64*4 

25*1 

1 

5 

7 

Oct. 

104*6 

3*9 

40*7 

121 

2 2 

4 

60 

169*0 

65*8 

3 

7 

11 

Nov. 

93*9 

4*0 

37*4 

m 

1 19 

0 

90 

262*9 

103*2 

5 

6 11 

Dec. 

77*5 

3*9 

30*2 

13 

1 12 

8 

121 

339*4 

133*4 

6 

19 

7 

Jan. 

63*9 

4*0 

25*5 

13-1 

1 8 

8 

152 

403*3 

158*9 

8 

8 

3 

Feb. 

52*1 

4*2 

21*8 

13| 

1 4 

11 

181 

455 *4 

180*7 

9 

13 

2 

March 

52*1 

4*4 

22*9 

131 

1 5 

9 

212 

507*5 

203 *6 

10 

18 11 

April 

27 *0 

4*2 

11*3 

141 

0 13 

7 

242 

534*5 

214*9 

11 

12 

6 

May 

15*1 

4*4 

6*6 

Mi- 

0 7 

10 

273 

549*6 

221*5 

12 

0 

4 

.June 

0*6 

4*6 

0*2 

ls 

0 0 

3 

277 

551 *2 

221 *7 

12 

0 

7 
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YIELDS AND RETURNS OE INDIVIDUAL 
(Season 1911 - 12 .) 


Yielb for each Month. 


Total from Calving to Bate. 


Month. 

Milk 

in 

Gallon',. 

i 

Te.st. 

Blitter 

Fat. 

Price. 

Value. 

Bays 

in 

Milk. 

Milk 

in 

Gallons. 

Butter 

Eat. 

Value. 




lbs. 

d. 1 

£ s. d. 



lbs. 

£ .S', d. 


Havana (clue to calve 18th August, 1912). 


Sept. 

15 *6 

3*8 

5*9 

12i 

0 

6 

0 

15 

15 ‘6 

5*9 

0 

Oct. 

98-8 

3*9 

38 '5 

12| 

2 

0 

1 

46 

114 *4 

44-4 

2 

Nov. 

96 '4 

4*2 

40-4 

124 

2 

2 

1 

76 

210*8 

84*8 

4 

Dae. 

86 -4 

4*0 

34*5 

13 

1 

17 

4 

107 

297 *2 

119*3 

6 

Jan. 

68*3 

4*0 

27*3 

13i 

1 

10 

8 

138 

365 *5 

146*6 

7 

Peb. 

59*6 

4*0 

23*8 

13f 

1 

7 

3 

167 

425*1 

170-4 

9 

March 

64*1 

4*0 

25*6 

134 

1 

8 

9 

198 

489 *2 

196*0 

10 

April 

29 *2 

4*0 

11.6 

144 

0 

14 

0 

228 

518*4 

207 *6 

11 

May 

16 *3 

4*5 

7*3 

14| 

0 

8 

8 

259 

534*7 

214*9 

11 

June 

0 *9 

4*0 

0*4 

15 

0 

0 

6 ; 

262 

535 '6 

215*3 

11 


6 0 

f) 1 

8 2 

5 6 

16 


3 

12 
6 

14 10 

15 4 
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PASPALUM FOR HILL PASTURES. 

By R. G. 7 'hrelfalG Dairy Sufervisor, Yea District. 

During a season of drought such as the greater portion of this State 
has lately experienced, the question of improving the natural pasture by the 
introduction of drought- resistant grasses cannot fail to command the serious 
attention of every one interested in the breeding and keeping of stock. 

While the cultivation and conserv^ation of fodder crops in the form of 
hay and silage is absolutely necessary to enable stock-owners to carry their 
herds and flocks safely through a prolonged period of drought, yet it is 
plain that much may be done in the way of increasing the stock-carrying 
capacity of the pasture lands. There are thousands of acres of grass land 
ill this and other districts which cauld be made to supjjort at least twice or 
three times the quantity of stock carried on the natural gras.ses. That this can 
be done was clearly demonstrated to the writer while recently inspecting 
several paddocks of P as f alum dilatatiim grass on Glenniore ' ' sheep 
station, owned by Golonel McLeish and his brother, Mr. Thomas McLeish. 
The station is situated about 12 miles from Yea, and that portion of the 
land referred to is fairly typical of thousands of acres in the Upper Goul- 
burn district, being composed of high flats of second quality soil, overlying 
a dense amd clayey subsoil, with very little natural drainage. 

About four years ago, the Messrs. McLeish Bros, had a small paddock 
]:)loughed and sown down with P as f alum dilatatiim^ and so successful did 
the experiment prove that they have since added one paddock after another, 
until up to the iiresent time 120 acres have been planted, and it is intended 
to considerably add to this area in the near future. 

The method of ])] anting was to plough and harrow to a fine tilth, then 
sow on the surface from 6 to 8 lbs. of the seed, and lightly cover with 
brush harrows. It is recommended that a few pounds of some of the 
winter- growing grasses, such as the Subterranean and Alsyke clovers, rye 
grass, and P hat arts commiitata, be sown with the Paspalum to provide feed 
during the montlLs from May tO' September, when the last-named grass 
is making comparatively little growth. 

Spring or early summer is found to be the best time for sowing the 
Paspalum, as the hotter the weather the quicker the seed germinates, pro- 
viding, of course, that the necessary amount of moisture is present in the 
soil. If, after sowing, the land remains in a dry state for the greater 
{)art of tlie summer, the seed will not be lost, as it will be found to sprout 
safely the following season. iLven in swampy and rough places that could 
not lie ploughed, liut where the seed was lightly scattered among the tus- 
socks and grass, the Paspalum has taken complete possession. Where the 
grass has lieen grownng for three or four years, it has formed a complete 
mat of herbage which, during the spring, summer, and autumn months, 
has carried stock equivalent to a bullock to the acre. Owing to the matted 
nature of the crown and stems, it is found that no amount of heavy stock- 
ing will eat it out ; in fact, it appears to spread much better and be more 
succulent when kept eaten close to the ground than if allowed to grow in 
the form of tussocks. Though little growth takes place in the winter, the 
.-Awerest frost or flooding will not kill it. The writer was shoAvn a swamp 
wliere the Paspalum is fast killing out the tussocks and reeds. The grass 
has been known to be under wafer for weeks at a time in the winter, and 
then strike into luxuriant growth when the water-le\’e] was lowered in the 
summer. It is also growing well on the more hillv land, where the seed 
was scattered among the bracken fern. In many places the ferns are found 
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to be thinning out and giving way before the ever-spreading Fasfalum. 
All stock are very fond of the grass, ^ horses, sheep, and cattle alike pre- 
ferring it to the natural grasses. It is found to respond freedy to irnga- 

tion. . 

It is not recommended that F asfalum shoukl be sovvn as. a rotation 
crop in cultivation land, as, owing to its tenacity of life, considerable 
trouble would be experienced- in breaking up land once overgrown with it. 

■Nor is it advisable to sow Pasfalum in well-drained soil suitable for 
lucerne or rye-grass, and other finer grasses; but, as it thrives under dry- 
conditions, it is possible it would greatly improve the grazing capacity of 
the poorer hill pastures. 

THE FHUIT TRxtDE OP VICTORIA. 

ITS PRESENT STATUS FROM A COMMERCIAL STAND-POINT. 

By E. Meeking, Senior Inspector of Fruit. 

Part 1 . 
hitroductory. 

“ It has at last been realized that too much attention has tieen. 
given in the past to the business of inducing people to plant fruit 
trees, and not enough consideration has been given to the selling O'f 
the crop, and the finding of a profitable market for the fruit that 
is already on hand. The one great object in growing fruit is to’ sell 
at a profit. P'ruit-growing is a business, and as such is dependent 
upon business methods and principles quite as much as the manu- 
facture and sale of boots and shoes, o-f steel implements, or of 
other articles.'’ 

The above were the terms in which the otficer in charge of fruit trans- 
portation dn the United States of America reported to the Secretary fo-r' 
Agriculture on the unsatisfactory condition of the fruit-growing industry 
in that country, which had resulted from the Government Immigration 
Agencies encouraging new settlers to undertake the business of fruit-grow- 
ing without paying sufficient attention to the matters of handling, trans- 
porting, and marketing of the fruits when raised. This state of affairs 
eventually promised to create such financial embarrassment of fruit-growers 
in some of the States that the Government undertook to investigate the 
matter. As a result, the application of combined businesslike and scien- 
tific methods is now widely adopted in connexion with the marketing of 
fruits, and the position of the fruit trade in the United States has, from 
a commercial point of view, been much improved. 

It is to be feared that, unless more attention is given to the proper hand- 
ling, distribution, and marketing of our fruits, the fruit trade in Victoria 
will drift into the same unsatisfactory condition as was the case with the 
trade in the United States some years ago. Fruit-growing is now becom- 
ing such a popular branch of agronomy in this State, and has developed 
so rapidly during recent years, that, unless the demand can be made to keep 
pace with the supply, the position of the local fruit-grower may, in the 
future, be very unenviable. The predilection am.ongst our agriculturists to* 
take up fruit-growing as a livelihood is accounted for by the following 

1. The suitability of our soils and climate. 

2. The profits which have been obtained from fruit-arowino: in- 

the past. fab 

3. The attractive nature of the occupation. 
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Suitability of Victoria for B'ruit- Growing. 

Any one acquainted, from a horticultural point of view, with Victoria 
will readily agree as to the suitability of our soils and climate, for here 
may be grown in profusion a wide variety of fruits of superior quality and 
fascinating flavour. The physiographic diversity which obtains in different 
portions of the State furnishes a range of climate which renders possible 
the successful cultivation of many kinds of stone, pip, and berry ” fruits. 
So much is this so, that many districts have become noted for producing 
:some particular variety of paramount quality- Thus, the vernacular terms 
Bendigo Tomatoes,” Merrigum Peaches,’’ “ Mildura Navels,” “ Goul- 
burn Valley Gordos,” Wandin Raspberries,” ‘^Trentham Black Currants,’" 
may often be heard voiced by the retailers in our markets, and the barrow- 
men in the streets. In short, there is scarcely any portion of Victoria 
where, by planting varieties suitable to the locality, and under proper 
management, a prolific and healthy orchard may not be established. In 
spite of this, it must be confessed that our fruit industry, as a whole, is 
at present in anything but a satisfactory condition. This is by no means 
due to want of knowledge on the part of our growers, in so far as their 
part of the business is concerned. In pruning, spraying, cultivation, and 
all matters incidental to the production of prime quality fruit, it is ques- 
tionable whether fruit-growers in any country are more advanced than those 
in this State. Our orchardists, as a whole, are intelligent, observant, 
and painstaking, with the result, as before stated, that our fruits, both 
from the stand- point of quality and quantity produced per acre, compare 
more than favorably with those grown elsewhere. 

When we view the subject from a commercial stand-point, however, 
the position is not nearly so satisfactory. This is primarily due to want of 
organization amongst those concerned. The consequence is an absence of 
necessary collective attention to the matters of exploiting new markets, dis- 
posal of fruits to the best advantage in the markets already secured, the 
IxiSt methods of harvesting, handling, anfl transporting fruits, and many 
other minor details, each apparently unimportant, but each requiring 
attention in order to obtain the best results. 

Special Methods Required for Handling and Transporting Fruits. 

The perishable nature of fruit obviously renders necessary the applica- 
tion of special methods to its harve.sting, transportation, and marketing. 
It those desiderata of the grower — absence of gluts and regular prices — 
are to be brought about, every factor which tends to shorten the life of 
fruits from the time of their severance from the tree until they reach the 
consumer, must be eliminated as far as possible. The longer fruits can 
be held in good condition, and the further they can be transported, the 
greater their relative value to the producer. These facts have long been 
realized ; but the possibility of holding even the tetter keeping varieties 
of fruits over extended periods until suitable markets may be obtained, has 
not, until recent years, been considered practicable. The growers of this 
State now appear to be awakening to a realization of what may be ac- 
complished in this direction. This is evidenced by the movement towards 
the erection of cold storage accommodation in many of our fruit-growing 
centres. In this regard, Victoria is well ahead of the other States. These 
cool stores are, at present, to 'a limited degree, serving an excellent pur- 
pose in providing the means whereby fruit, intended for local sale, or 
Inter-State export, may be held until such time as the surplus crop has been 
disposed of locally, exported to other States, or oversea countries. The 
present accommodation, however, still falls far short of requirements, and 
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last nianv thousands of cases of fruits were sold at extravagantly 
low prices throiigli the necessity which existed amongst growers tO' rush these 
on the market within a. limited period. This would have been avoided in 
a large measure had sufficient cold 'storage been available in which tO' hold 
the fruits 

The Relative Importance of Cold Storage. 

Cold storage accoiiimodation in The various fruit-growing centres, how- 
ever, is only a'link in a series of arrangements which must be entered upon, 
and the carrving out of which must be carefull}^ observed, both wholly and 
in detail, if* we" wish to extend the industry on profitable and businesslike 
lines. Although our local markets could', if our fruits were brought into 
more direct touch with the consumer, at present almost absorb our total 
.supply, yet these markets cannot be expected to keep pace with our in- 
creasing production. Even were there sufficient cold storage available to 
hold all oiir early apples and pears each se'oson, it may be doubted whether 
prices, ail round, would be much enhanced without the aid of a regular 
oversea e.xpcrt trade. In any case, these pric<cs would certainly be much 
below the average which would be cbtainevi were the whole of onr available 
surplus crop exported each season. This argument applied with particular 
force in the case of our fruit crop la.st year, and was proved by the results 
of the “ Somerset ’’ shipment of pears. The prices realized for this ship- 
ment ranged from 13s. tO’ 19s. per bushel. At the time these prices were 
being obtained on the London markets, pears of equal quality, and belong- 
ing to the same varieties, and, in many instances, picked, no doubt, from 
the same trees, were being disposed of locally for prices ranging from 
6d. to IS. 6d., per bushel. The removal of some 6,000 cases from this 
market contributed very little towards easing the local over-supply ; but 
had this shipment been followed by further consignments during the w'eeks 
when the local markets were glutted, and pears here were practically value- 
less, the markets would have been eased, and the losses occasioned by the 
glut would ha\’e l)een avoided. The cabled reports of the prices realized 
for the Somcreef shipment, arriving as they did at a time when similar 
pears were locally l:eing sold as low as 6d. per bushel, furnished a forcible 
commentary upon the necessity on the part of our growers and exporters 
to open up a profitable trade in the regular oversea export of pears. The 
results of the Somerset shipment show what may be achieved, and help to 
confirm the belief expressed during the past four years through the Journal 
of Agriculture that not only pears, but soft fruits, such as peaches and 
nectarines, may, if proper conditions in picking, packing, and transporta- 
tion are observed, be safely and profitably exported to oversea markets. 

The Example of Other Countries. 

For years past, certain oversea countries have been showing our growers 
that thousands of cases of oranges, lemons, apples, and even soft fruits, 
rmch as peaches, plums, and the softer varieties of pears, mtiy be snceess- 
fully shipped over long distances, and that uniformly good prices mav be 
realized b\y carrying out specialized methods of picking, packing, handling, 
transportation, mid marketing ; the application of low temperatures to fruits 
as soon as possible after their severance from, the tree.; the uniform main- 
tenance of these low temperatures until the arrival of fruits at their final 
destination ; and, lastly, organized methods of disposal to the consumer. 
It is the intention of thi.s article to show that this is possible, and that, 
at the same; time, the status of the industry generally may be raised, and 
that the huge percentage of waste and deterioration which annually occuns 
may. in large measure, be avoided. 
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Before dealing with these matters, it will be as well to briefly outline 
the present conditions Avhich obtain in connexion with the local, inter- 
state, and OA^ersea disposal of our fruits in order to avScertain, if possible, 
our shortcomings. By this means, any suggestions for improvement should 
be more readily apprehended, and the criticisms of such suggestions be 
rendered more easy of accomplishment. 

(To he continued.. ) 


VERNACULAR NAMES OF VICTORIAN PLANTS. 

{Co 7 itmucd from page 448.) 

Communicated hy Alfred J. Ewart, D.Sc.^ Pli.D., F .L.S.. Chairman, 
and C. S. Sutton, M.B., Ch. B., Secretary, of the Plant Names Committee 
of the Victorian Field Naturalists^ Club. 


DiCOTYLEDO!^Ei€— 


Botanical Name. 

Popular Name. 

TJse or Character. 





DiGOTVLEDONEm — CHOEIPETALEiE HVPOGYNJE — COntimied. 


R-li T A C3 E .E — cm U I i I u e d . 
Phebaliim — 

pimgeiis, Bentli. 
phylieit'olium, F.v.M. 
deatatiuu, Sru. . . 
Italstoiii, Beutli. 
bilolimn, Litidl. 
lani])rophyUiiin, Beuth. 
iiui[)lifolium, F.v.M. 
(Uosnieum, A. Jiiss. 
ozotliiimuoiclos, F. v.M. 
gli ind iilos ii m , Ho o k 
squjuiiulos nm, Vent . 
steiio pliy Hum , F . v. M. 
podo caf[)o ides, F . v. iM . 
Billardieri, A. Juss. 
oVi'itifolium, F.v.M. 
Mlcroci/be — 

})au(villora, Turtv. 
AsteroldiSia — 

Mueller i Benth . . 
PleurmidropHifi — 

phcbalioide.H, Baill, 
tryimUioides, F.V..M.. 
Crowea — 

cxalatn, F.v.M. . , 
Eriostenion — 

laneeol(i.tus, Oiiertner 
tnidiy p I ly Hus, F . v.M. 
*myoi>oroides, I).C. 
oboViU is, Cuiiuiiigbam 
scaber, Paxtou . . 
d itfo raiis , C iin u in glia m 
Correa , — 

aemula, F.v.M. . . 
alba, Andrews . . 
spcciosa, Andrews 
speeiosa, var. noriualis 
speciosa, var. glabra 
Lawrenciana, Hook 
Oeijera — 

parvHlora, Bindley 


Acronychm — 

laevis, li. <& G. Forster 


Prickly Pliebaliurn 
Mountain Phebalium 
U nibellate Pliebaliuni 
Sliy Phebalium . . 
Truncate i^hebaliiiin 
Shining Plicbaliiiin 
Broadleaved Phebalium 
Slender Phebalium 
Everlasting Phebalium 
Desert Pliebaliurn 
Scaly Phebalium 
N ar ro wlea ved Plie bal i u m 
Alpine Phebalium 
Satiiiwood Phebalium 
Ovate Phebalium 

Microcybe Pliebaliurn 

Lemon Star-bush 

Downy Star-hush 
Beat he ry S tar- bush 

Crowea 


I There is hardly an unattractive member 
in this group, and Erlodenttm obovnlis, 
I Asterok(,si(( Mmlleri, Flidutlimn hilo- 
c buni, P. BiJlardlerl, P. (jlmuhilosurn. 

I Brlodmum dit/ornifu, and E. myo- 
1 porokhn {ErnuHtenum nerit'fofhi!^ ol tln^ 

I florists’ catalogues) are siiecially re- 
I commended for cultivation. 


Lance-leaved W axflo wer 
Blunt-leaved Waxflower 
Long-leaved WaxHower 
Fairy WaxHower 
Rough WaxHower 
S mail-lea ved Waxflo wer 


Hairy Correa 
White Correa 
Red Correa 
Green Correa 
Smootli Correa . . 
Mountain Correa 


All the species of correa are worthy of 
■ cultivation in gardens, particularly 
some forms of Correa epeciom. 


Wilga .. 


Yellow Wood 


Yields valuable feed for stock in time of 
drought, sheep being particularly fond 
of it. Timber light coloured, hard, 
close grained, and used for naves of 
wheels, blocks, &c. 

Timber light coloured, close grained, hut 
is not much used. 


IHants marked thus are listed either as growing jHants or seeds by one or more of our Horists. 
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Botanical Name. i 
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Bigot YLEDONE.E — Choripetale.^3 Hypog yn .e — .contiwmd. 


ZVGOPHYI.LACE.E. 


NUraria — 

Sclioberi, L. 

Nitre Bush 

Zygophyllfn— 

apiculatum, P.v.M. 
glaiicesccns, F.v.M. 
creiiatuni, F.v.M. 
iodoearpum, F.v.M. 

Pointed Twunleaf 

Pale Twinleaf . . 

Notched Twinleaf 

Violet Twinleaf . . 

atamophilum, F.v.M. 
Billardieri. D.C. . . 
fruticulosum, D.C. 

Tribiilits— 

terrestris, L Obel 

Sand Twunleaf . . 

Coast Twinleaf . . 
Shrubby Twinleaf 

Caltrops 

LINACE.E. 


Linum — . , 

marginale, Ounnmgham . . 

Wild Flax 

Geraniacb.®. 


Geranium — 

dissectum, L. . . . ■ | 

Cut-leaved Geranium 

sessiliflorum, Cav. . . ’ 

Erodium — 

cygnorum, Nees 

Mountain Geranium 

Blue Erodium . . 

Pelargonium — 

australe, Willd. 
Rodneyanum, Mitchell , . 

Austral Pelargonium. 
Rosy Pelargonium 

OXAIIDACEjE. 


Oxalis — 

magellanica, G. Forster . . 
coniieulata, L. . . 

White Wood-.sorrel 
Yellow' Wood-sorrel 

MAtVA0E.B. 


Xittwaiera — 

piebeja, Sims 

Austral Hollyhock 

Plajianihust — 

pulchelius, A. Gray 

Hemp Bush 

spicatus, Bentham 

Salt Plagiauth . . 

glomeratus, Bentham 
microphyllus, F.v.M. 

Sida — 

carrugata, Liniley 
intrieata, F. v.M. 

otocarpum, F.v.M. 
Avieeunae, Gerard 

BmiMia ' — 

triiO'Cularis, F.v.M. 

Bibmem — 

.Kricihfwffi, F.v.M. 
tTrloiuim, L. . . 

Thorny Plagianth 
Small-leaved Plagianth 

Dwarf Sida 

Bushy Sida 

Desert Chinese Lantern 
Swamp Chinese Lantern 

Shrub Mallow . . 

Desert Hibiscus 

Bladder Hibiscus 


It produces fruit of the size of an olive, 
of a red colour, and agreeable flavour. 

j No known economic value, 

A suspected poison plant, but stock 
usually avoid it. 

j-No Icuown economic value. 

Has been said to kill stock if eaten when 
starving, possibly owing to the pricklv 
fruits. 


Though only a small plant, it yields a 
fibre of good quality, and is used by 
the blacks for making fishing nets and 
cordage. 


Stock very fond of the succulent herbage 
of this plant. 

Of slight pasture value. 

Affords good herbage in the young state. 
Can be made into capital hay and might 
be turned into ensilage with good 
results. 

j Might be improved by garden culture. 


[ Usually avoided l>y stock. The leaves 
1 resemble clover hut are acid. 


Stock very fond of this in its young state. 
Root edible. Fibre can be prepared 
from the inner bark. 

The fibre is soft and glossy and should 
Jorm a good warp yarn. 

When in seed, if eaten in quantity, may 
injure stock hy inflaming the stomach. 

j Of no known economic value. 


Several of these are worth the notice of 
]>■ our florists. 


Sometimes grown in gardens. 


t Naturalized in Yictoria from the other States, where it is native. 



lo Sept., 1912 .] Vennicidar Names oj Victorian Plants, 


569 


Vernaculak Names op Victorian Plants— 


Botanical Name, 


Popular Name. 


Use or Character. 


Dicot vl EDONE.^i: -Chori pet ale ai H vpo a yn aj — contimied. 


Sa'EHOULICE^S. 

Brmhy chito n — 

“populneus, R.Br. 


liuelingia — 

panriosa, R.Br. . . 


• Co wMefsonia — 

• i Fraseri, J. Gay . . 

Thomasia — 

i petaloctalyx, l^.v.M. 

Lus'iopetalmyi — 

dasyphylium, Sieber 
Behrii,'P.v.M. .. 
parviflorum, Rudge 
Baueri, Steetz . , 
I'errugineum, Smith 
Schulzenii, F.v.M. 


Kumjoug 


Tile tap»roots of young trees are used as 
food by the aborigines. In drought 
periods the leaves and branches are used 
as fodder. A strong fibre is obtained 
from the bark. Timber is soft, fibrous, 
and useless. 


Kerrawan 

Blackfellow’s Hemp 
Paper Flower 


The timber is comparatively close grained 
and fairly hard, but is difficult to season. 

Sometimes grown in gardens. 

No known economic value. 


Shrubby Velvet Bush 
Pink Velvet Bush 
Small-flowTred Velvet Bush 
White Velvet Bush 
Rusty Velvet Bush 
Drooping Velvet Bush . . 


'I 


Some species may prove worthy of 
■ garden cultivation. 


FLAEOC.'lIlP.lCEiE. 

lUaeomrpus— 

holopetalus, F.v.M. 

*cyaneu8, Ait. 


EVPHOKBI.iCE.E. 

Euphorbia — 

erythrantha, F.v.M. 
Drummoiidii, Boissler 
eremophila, Gunn. 

Poranthera — 

ericoide.s, Ivlotz.sch. 

CO ry mbosa, Brongii . 
microphylla, Broiigu. 

M krimtheum — 

hexandruin, Hook. f. 

Pseudarithus — 

ovalifolius, F.v.M. 
divaricatiasiinus, Benth. 

Ikjeria — 

vi.scosa, Miquel . . 


las io car pa, F.v.M. 
opaca, F.v.M. 
lUemomrpuB — 

pinifolius, Desfont. 

Jiertya — 

C unn ingha m i i , P la n cl lo n 

oleie folia. Planch. 
+(Mitchelli, J. Mueller) 
Findlayi, F.v.M. 
Amjyerea — 

spirtioides, Brongn. 
Phyllmithus— 

Fuernrohrii, F.v.M. 
lacunarius, F.v.M. 
trachyspermus, F.v.M. 
thymoides, Sieber 
Gimnii, Hook. f. 


Black Olive-berry 
Blue Olive-berry 


The w'ood is white, close grained, and good 
for joiners’ work. 

Wood dark coloured ; very tough ; makes 
good handles and poles' 


Red Spurge 
Flat Spurge 
Desert Spurge 


1 frequently stated to poison sheep, but 
1 in the case of E. Brummondii, this 
I has been shown to be incorrect. E. 
j eremophila may be actually poLsonous. 


Heath Poranthera 
Clustered Poranthera 
Small-leaved Poranthera . . 

Box Micrantheum 

Oval-leaved Pseiuianthus 
Rouud-leaved Pseuclauthus 


VNo known economic value. 


Sticky Wallaliy-busli 

Large Wallaby-bush 
Small Wallaby-hush 

Wedding- bush . . 


Sticky Bertya . . 

Olive Bertya 

Mountain Bertya 

Broom Spurge . . 

Sand Spurge 
Lagoon Spurge . , 
Dwarf Spurge . . 
Thyme Spurge . . 
Shrubby Spurge 


IS considered a poison plant iiiN.S. Wales. 
The w^ood is very hard, and is used for 
turnery. 

I No known economic value. 

A handsome shrub, well w'orth cultivating 
in gardens. 

Yields a clear gum-resin, but its economic 
value is unknown. 


Lno known economic value. 


* Plants marked thus are listed either as growing plants or as seeds by one or more of our floristg. 
J Now included in B. oleiefolia. 
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Vernacular Names of Victorian Plants — continued. 


Botanical Name. 


Popular Name. 


Use or Character. 


I)icoT YLEDONE.U — CfiORiPETALE.E H VPOG YN.E — Continued. 
ECPHORBIACBE— 


Claoxi/loil — 

australe, Baillon 

Airiana — 

tomeatosa, {.fandic}!. 
quadripirtita, C4:iii(;lich. . . 
Omakinthus — 

Le^cheumltianiis, A. de 
Jus-iien 


Urticaob.e. 

Trenh%-~~ 

a'-ii»era, Blunie . . 


scibra. (4. F.^rster 
Partelariii— 

(t. lb->riter 

AustruOna — 

Muelleri, Wedd... 
Udi<‘u — 

iucj'a. P.,tiret. .. 


FAGACE.'E. 

B'h.-jiis 

Cti n i n n 'j; 1 1 a m I i , Ho i > ker 


CA$P1]IIXACE.E. 

Cmnariim— 

*quidriralvis, Libill. 


lepbh'.tphlula, F.v.il. 

Lueli, alarm i, ii. T. Baker. . 

*glaiieii, Sieber 
’^su.berosa, Otto A: Dietrleli 


paliuli'jsa, Sieber 
didyla, Veatenat 
na’ia, Sieber 


Celastiiace.-e. 


Brittlewood 


Woolly Bitterbiisli 
Common Bitterbush 


Poplar Spurge . . 


Rough Hemp Nettle 

Sand Paper Pig 

Forest Pellitory 
Smooth Nettle . , 
Scrub nettle 


.Myrtle Beech 


Drooping Sheoke 


Belar 

Buloke 


Grey Buloke 


Black Sheoke 


Marsli Sheoke . 
Stunted Sheoke 
Dwart Slieoke . 


Celmtrus — 

audralis, Harvey A F.V..M. j Staff-climber 


SAP1XDACE.E. 

yipheJium— 

*Jeiocarpiim, F.v.M. 


Seterodmdmn — 

oleaefoiium, Desfout. 


Smooth Ramboutan 


Berrigan 


j Wood, light yellow colour, hard, close- 
grained, useful for cabinet-work. 


I No known economic value. 


A suspected poison plant, Imtno poisonous^ 
substance has been e.vtracted. 


Is generally considered poisonous to stock 
in dry seasons, but probably is only 
niechaui(?al]y injurious. 

] Of no known economic value, but might 
be used for poiislilng or scouring. 


Useless weeds, (d whicli tlie last has 
f severe stinging properties. 


j Useful for sash and door-work and all 
kinds of light Joinery, also for furniture. 


j All the casuarinas can be pollarded for 
cattle fodder. Foliage eagerly eaten 
by cattle, and useful to stock of all sorts 
in drought time. 

A first-ciass fuel wood. 

A liard clo.se grained wood, useful for 
cabinet and ornamental work. 

[ Of rapid growtli. Wood valualdc for 
staves, shingles, &c. Useful as forage- 
for stock ill time of drought. 

I Timber tough, coarse-grained and useful 
for many purposes. Stock fond of the 
young growth. 

Ofsome fodder value iutimesof scarcity. 


.A hardy evergreen climber. 


Greedily eaten by stock when other herbage- 
is scarce. Wood hard and useful for- 
tool handles. 

Wood a yellowish colour with a black or 
dark brown heart ; used for rollers and 
rolling pins. 


♦Plants marked tlms are listed either as growing plant - or as seeds by one or more of our florists. 



lo Sept., 1912.] V ernacular IS! antes of Victorian Plants. 




Vernacular Names of Victorian Plants — ccmtimml . 


Botanical Name. 

I Popular Name. 

Use or Character. 





Dicottledone.^1— -Choripetale.^ Hypogyn.e — continued. 


S APIND ACE.® —CO ntiriued. 



JDodona'M — 



triqiietra, Wendl. 

Large-leaved Hopbimh 

Wood light coloured, close grained. 

*viscosa, L. 

Giant Hopbiish 

Wood of a bro\ni colour, close grained and 

proctimbens, F.v.M. 

Trailing Hopbush 

hard. Used in India for tool handles, &o. 
No known economic value. 

lobulata, F.v.M. 

Tall Hopbush . . 

Timber hard, tough, close grained. One 

calyeina, Cunningham 

Angular Hopbush 

of the best forage shrubs. Sheep are 
particularly fond of it. 

bursarifolia, Behr. tfe F.v.M. 

Lesser Hopbush 


Bauer i, Endlicher. 

Crinkled Hopbush 

No special economic value, hut some 

humilis, Endlicher. 

Dwarf Hopbush 

> formerly provided a substitute for 

boronifolia, G. Don. 

Hairy Hopbush 

hops. 

tenuifolia, Lindley 

Thin-leaved Hopbush 

stenozyga, F.v.M. 

Desert Hopbush 


STACKHOUSrACE.E. 

;Sktckhoima — 



pulvinaris, F.v.M. 

Alpine Stackhousia 

] 

linarifolia. Cunning. 

Oreamv Stackhousia 

1 

liava, Hook. 

Yellow Stackhousia 

kHerbs of some, decorative value. 

viniinea, Smith . . 

Slender Stackhousia 

1 

spatliulata, Sieber 

Coast Stackhousia 

J 

Frankeniace.e. 

Frankenia — 



paiiciflora, D.C. 

Seaheath 

Of no known economic value. 

PLUMBAGINACEhiJ. 

JS tat ice — 



australis, Spreng. 

Yellow Sea-lavender 

Might be worthy of addition to tlie list of 


garden idauts. 

POllTULACACE.E. 



Portidaca— 



oler.icea, Jj. 

Common Purslane 

1 

Calmidrima — 



volubilis, Benth. 

Twining Pur.slane 

1 

calyi>trata, Hook. f. 

Pink Purslane . . 

j Of sliglit pasture value when better 

corrigioloidos F.v.M. 

Strap Purslane . . 

k fodder is scarce, but generally classed 

l)revi])edata, F.v.M. 

Short-stalked Purslane . . 

as useless weeds. 

pygmaea, F.v.M. 

Dwarf Pur.slane 


Ctuytoriia— 



australasiea, Hook. f. 

White Purslane 


Montia — 



fontana, L. 

Waterblinks 

No known economic \'alue. 

CAllYOPHYLLACE.E. 

Stellarla — 



piingens, Brongn. 

Prickly Starwort 


palustri.s, Retzins 

Marsh Starwort 


tlaccida, Hx)ok. 

Limp Starwort . . 


multiilora, Hook. 

Many Flowered Starwort . . 

A See over l>agc. 

Sajina — 



jn’oeumbens, Ij, 

Spreading Pearlwort 


apetala, L. 

Small Pearlwort 



* Plantw inarked thus are listed either as growing plants or as f.eeds by one or more of our tlorists. 
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Vernacular Names of Victorian Plants— 


Botanical Name. 


Popular Name. 


(Tse or Character. 


Dicot vt.bi>oke*^: — Choripetale.® Hypog yk.e ctwlinncd. 


CKB.-^O'BB.TLLkCum—contimml. 


Colobanthus — 

snbalatus. Hook. f. 
Billardieri, Fenzl. 

Sderanthus — 

pnngens, R. Br. 
diander, R.Br. . . 
minusculus, F.v.M. 
biflorus, Hook. f. 
mniaroides, F.v.M. 

Gypsophila — 

tubulosa, Boi'Sisier 

Spef.jutaria— 

rubra. J. & C. Presl. 

Drynmriii — 

filiforinis, Bentli. 

PolycarpoR — 

tetrapliylluni, L. 


. . I Alpine Colebanth 
. . j Coast Colebanth 

. . ! Prickly Kiuuvel . . 

. . f Tutted Knawel . . 

. . I Cudiion Knawel 
. . I Twin- flowered ICnawel 
, , I Mossy Knawell . . 

. , I Chalkwort 

. . s Sand Spurrey . . 

. . I Thread Spurrey 

. . I Four-leaved Allseed 


■i 


' i The native members of this order have 

■ j I no special commercial, pastoral, or 

■ j j horticultural value, e.vcept perhaps a- 

• j j variety of Stellarai ptdmtris, which. 

• i' L would make a pretty edging to flower 
! I beds. The species of 'StelUarid and 

■ i I Sttf/ina though sometimes troublesome- 
j j as weeds of cultivation have a slight 

■ I ; fodder value in pastures. 


! 


AMAHA.S'TACEJS. 

Alternaniliem — 

nodiflora, R.Br. 

Trkhiniuni — 

obovatum, Gaud, 
alopecuroideun, Lindl. 
aobile, Lindl. 
macrocephalum, R.Br. 
exaltatum, Benth. 
erubescens, Mog, 
spathulatuin, R.Br. 

Amamnthus — 

macrocarpus, Benth. 


I Joy weed 

Silvertails 
Long Tails 
Yellow Tails 
Feather Heads . 
Lamb Tails 
Hairy Tails 
Pussy Tails 

Desert Amaranth 


No known economic value. 


.. j All the species of Trichinium have a 
.. i j certain decorative value, and some 
. . j V are eaten by stock, particularly in 
j dry seasons (especially T. obovatum,.. 
. . ; j T. tiobik, and T. erulmceMn). 

. . No special economic value. 


{I'o be continued A 


A GOOD SALT HOUSE, LICK, ANT) DEVICE FOB 
FOOT ROT. 

During the past season there have been many deaths from starvation, 
impactionj &c.j and in the latter case many animals have been in good 
condition. Numerous licks have been recommended in these columns from 
time to time, and it is of interest to know that favorable reports on their" 
use are being made. Mr. Temple Smith, Chief Field Officer, in a recent 
visit to the North-Eastern District found one farmer who, having lost a 
considerable number of cattle and sheep, resorted to a lick made of .100 ■ 
lbs. coarse salt, 10 lbs. slaked lime, 10 lbs. bone meal, 3 lbs. sulphur, 
ib. sulphate of iron, and molasses sufficient to allow of the whole being 
made into a stiff lolly. After this he only lost two head of cattle, 
altnough the weather and general conditions had gone from bad to worse. 
-. great saving of life was attributed to the use of the lick by farmers 
who had adopted it early in the season. Salt and sulphur encourage - 



JO Sept., 1912.] Ciood Salt House, Lick, and Device for Foot Rot. 575 


salivation, and thus assist as an aid to digestion. The latter is also a 
laxative ; the lime and bone meal supply certain elements of food, and the 
sulphate of iron is a good tonic for the blood; while the molasses makes 
the mixture more palatable and is a food that helps to supply warmth 
to the animal body. 

One farmer who has had great success has arranged an ingenious 
method of supplying the lick and at the same time a method of treatment 
for foot rot. A shed made of bush timber and roofed with iron, shingles, 
or bark, has been made in each paddock to protect the lick from the 
weather. The dimensions are 9 feet by 3 feet by 3 feet in height to the 
eaves, with an overlap of the roof of at least i foot at the eaves. Rails 
and saplings are nailed to the sides and ends, through which the sheep 
gain access to the salt, without being able to stand in the troughs in which 
the mixture is placed. For cattle a higher shed, with rails so fixed that 
they can be reached over, is constructed. A still further addition for the 
treatment of foot rot is the placing of trays on each side of the shed 



2 inches deep and 2 feet wide, in which burnt lime is spread from time 
to time, and in which the sheep must stand while engaged at the lick. 
This has been found of excellent assistance in keeping in check the disease, 
though not a cure in bad cases, where more stringent treatment is neces- 
sary. The lime carried away by the sheep and spread in the paddocks 
is also beneficial to the land, and in time, when sufficient quantity has 
been used, will materially improve the quality of the grasses, encouraging 
the growth of trefoils and clovers, and generally sweetening the soil. 
The sketch appended will give some idea as to the construction of the 
sheds. 

The troughs can be hewn out of a log, the depth of the cut being not 
more than 5 inches for sheep and 10 inches for cattle. They should be 
raised off the ground a few inches to preserve them from rotting. The 
trays for holding lime can be made of strong galvanized sheet iron. 
Spouting should be provided to prevent water from the roof dripping into 
the trays. 
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SECOND VICTORIAN EGG-LAYING COMPETITION, 1912-13. 

H. 14 Hawkins, Poultry Expert. 


The Winter Test, in connexion Avith the Second Eurnley Egg-laying- 
Competition, came to a conclusion on the 14th August. 

As will be seen, Wliite Leghorns again won the prize for the greate.st 
number of eggs laid during the period (first four months). The Elack 
Orpingtons, however, have scored well, and for many weeks past have put 
up the highest weekly scores. 

During the last month many frosts have been experienced, together with 
cold, sleety showers. The necessity for providing good accommodation for 
prolitafile results — a feature, too, often overlooked in the selection of a 
ti'oultry farm site,! — has been well emphasized, for, in spite of the elements, 
the vield of eggs has been very satisfactory ; 21,182 having been laid, or 
an average number of 307 per pen, as against 15,021 laid last year, or 
an average of 224 per pen, when ■Mr. W. G. Swift’s pen won the contest 
with a total of 479 eggs. 

The prizes offered in connexion with the Winter Test are for the greatest 
total niimlier of eggs laid by a pen during the first four months of the 
competition, terminating on the e\’ening of 14th August — the first prize 
being 4s,, ami the secoad j[^2 2s.: — 

No. Pg"S 

Fir si Prize — Mr. Samuel Browm, Gembrook South ; White Leghorns 480 
Secon.d Prise — Mr. George Edwards, IMentone, White Leghorns ... 456 

Mr. W. I\lcLister, ■Melbourne- road, Spotswood, White T.eghorns 454 

Mr. F. G. Eagleton. Ballarat Hospital, Ballarat, White Leghorns 451 

The wanning pen opened the competition in perfect condition, and 
established a lead wdiich has been well maintained. 

One pen. under Rule 12, has been, disqualified on account of not having- 
attained the standard w'eight of 24 oz. to the bust dozen eggs laid. This 
was pen No. 36 (Old English Game), 

The remainder of birds competing are producing eggs ranging from 
24 to 27 ozs. per dozen. ■■■■- ' ' ' 

Within the last month very few^ birds have become broody, due, no 
doubt, to the cold weather experienced. Tw^o replacements have ’occurred — 
one of the birds became paralyzed, and one, clue to wasting, had to be 

returned to the owmers. ■ * ' ' ' ■ ■ 

Feeding has been carried out on practically the same lines as pub- 
lished in the August issue of the Journal — the only alteration being an 

increase of one part of maize to the evening meal to compensate for the 

eitreinely cold v^-eather being experienced. 
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SECOND VICTORIAN EGG-LAYING COMPETITION, 1912-13, 

Commencing 1 5th Aprils 1912. 

CONDUCTED AT BURNLEY HORTICULTURAL SCHOOL. 


Pen. 

Breed. 

Rame of Owner. 

Eggs laid 

April 15 
to 

July 14. 

during coi 

July 15 
to 

Aug. 14. 

ipetitiori. 

Total to 
Date (4 
mouths). 

Position in. 
Competi- 
tion. 

40 

White Leghorns . . 

S. Browni , . 

358 

122 

480 


1 

31 


Geo. Edwards 

328 

J28 

456 


2 

23 

3 

W. McLister 

327 

127 

454 


3 

28 

5 J 

F. G. Eagleton 

322 

129 

451 


4 

47 

5? ■ - 

J. E. Bradley 

314 

127 

44 i. 


5 

70 

>? 

0. J. Beatty 

322 

113 

435 


6 

20 

5 . 

E. Waldoii 

303 

127 

430 


7 

9 

33 

.r. S. Spotswood 

304 

122 

426 


8 

3 

Black Orpingtons . . 

King and Watson 

313 

100 

413 


9 

1 

White Leghorns . . 

J. Campbell 

282 

126 

40S 


10 ' 

46 

Black Orpingtons . . 

H. A. l^aiigdon 

278 

124 

402 


11 

8 

33 

D. Fisher , . 

280 

118 

398 


12 

48 

White Leghorns .. 

GritRn Cant 

288 

105 

393 


13 . 

02 


li. W. Pope 

280 

105 

385 


14 

37 


C. B. Bcrtelsmeier . . 

254 

126 

380 


15 

24 


Sargenfri Poultry Tards 

260 

119 

379 


16 

45 

33 

Wooldridge Bros. 

24S 

127 

375 


17- 

25 

53 • • 

li. L. Apple ford 

253 

117 

370 

1 


29 

33 

J. B. Brigdcn 

248 

122 

370 

j 


38 

33 

li. Moy 

259 

109 

368 


20 - 

2 

33 

B, liowliiisoii 

240 

124 

364 


21 

30 

33 

Mrs. Stevenson 

264 

99 

363 


22 

14 

33 

J. H. Wright 

233 

129 

362 


23. 

39 

33 

W. G. Swift 

260 

100 

360 


24 

60 

35 . . 

A. Alipee . . 

248 

106 

354 


25 

6 

,J • • 

J. B. McArthur 

236 

116 

352 


26 

49 


W. Purvis 

225 

125 

350 


27 

13 

53 

W. B. CreUin 

216 

132 

348 


28 

44 

>• 

A. W. Hall 

242 

105 

347 


29 

15 

S3 

W. H. Steer 

212 

127 

339 


30 

03 

33 

Percy Walker 

218 

120 

338 


31 

61 

Black Orpingtons . . 

J . Ogden 

181 

152 

333 


32 

7 

White Leghorns . . 

A. H. Padman 

256 

69 

325 


33 

S3 

55 

H. McKenzie 

201 

118 

319 


34 

19 

55 

Cowan Bros. 

198 

116 

314 


35 

56 

5> 

M. A. Monk 

195 

118 

313 


86 

35 

75 

C. H. Busst 

200 

112 

312 


37 

42 

35 .4 

Mrs. Kempster 

193 

112 

305 


38 

53 

55 

H. Hodges . . 

203 

101 

304 


39 

5 

R.C. Brown Leg- 

J. H. Brain 

167 

127 

294 


40 

10 

S. P. Giles 

165 

121 

286 


41 


horns 


1 





64 

White Leghorns . . 

H. Merrick 

198 

86 

284 


42 

51 

35 

H. Hamtuill 

165 

M 8 

283 


43 

60 

55 , , ; 

Miss B. E. Ryan . . | 

155 

lU 

269 


44 

54 

51 

F. R. DeGaris . . j 

155 

106 

261 


45 

43 

»•> - * 

G. Purton . . 

153 

106 

259 


46 

58 

31 

W. .T. Stock 

160 

93 

253 


47 

65 

Silver Wyandottes 

A. H. Thomson 

150 

97 

247 


48 

16 

R. Jobling 

120 

123 

243 


49 

52 

Black Minorcas 

Cluilmer.s Bros. 

139 

103 

242 



57 

White Leghorns . . 

B. Walker . . { 

135 

107 

242 

} 

»0 

27 

33 

E. Hash . . 

149 

86 

235 



12 

33 

T. H. ^Stafrord . . ! 

158 

77 

235 

/ 

o 2 

4 

31 

J. BJackburne 

150 

84 

234 


54 

69 

5) 

Morgan and Watson . . j 

121 

112 

233 


65 

32 

IS - - 

S. Brundrett 

119 

112 

231 

I 


11 

Black Orpingtons . . 

T. S. Goodisson . . ' 

106 

125 

231 

J 

56 

41 

White Leghorns . . 

A. Stringer 

131 

79 

210 


5-8' 

18 

31 

B. Mitchell . . ! 

138 

70 

208 


59 

68 

55 

W. J. McKeddie 

97 

109 

206 


60 

55 

Brown Leghorns . . 

J. Matheson 

90 

115 

205 


61 

21 

White Leghorns . . 

J. O’Loiighlin 

99 

77 

176 


62 

66 

>3 

J. Moloney 

74 

95 

169 


63 

22 

33 

W. N. Ling 

105 

59 

! 164 


64 

59 

33 

W. J. »Seabridge 

102 

■ 51 

1 153 


65 

36 

Old English Game 

K. J. Barrett 

81 

69 

1 150 


66 

67 

Anconas . . 

A. E. Manning 

44 

103 

147 


67 

17 

White Leghorns . . 

S. Childs . . 

48 

60 

lOS 



34 

55 • • 

R. F. B. Moore 

43 

65 

108 

i / 

68 

26 


(Reserved) 








Totals .. 

13.759 

7,423 

! 21,182 ’ 
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HINTS TO SETTLERS. 

B v J , Wilson, Silo Builder. 


^4. — Six-hail Milking and Feed Shed. 

The accompanying illustrations are for a 6-hail milking and feed shed. 
The following is a list of material required : — 

Hardwood. 

4 inches x incheSj thirty-nine 9-ft. Wall Studs. 

4 inches x 3 inches, two ii-ft. front Studs. 

4 inches x 4 inches, five 7-ft. and five 6-ft. 6-in. Bail Posts. 

4 inches x 2 inches, five ii-ft. Bail Rails. 

3 inches x 2 inches, seven 5-ft. and six 6-ft, Studs and Tongues. 

3 inches x inches, four 9-ft. and four 17-ft, Runners for Bails. 

4 inches x 2 inches, two 17-ft. Collar Ties. 

4 inches x 2 inches, eighteen 12-ft. Rafters. 

3 inches x 2 inches, two 17-ft. and two 9-ft. Capping for troughs. 

3 inches x inches, ten 17-ft. and ten 9-ft, Purlins. 

6 inches x i inch, two 14-ft. Ridge. 

4 inches x 2 inches, four 17-ft. and four 14-ft. Plates. 

4 inches x 3 inches, one i7-£t. and one lo-ft. Plates. 

3 inches x i inch, four 17-ft. and four 20-ft. Braces. 

4 inches x 2 inches, 50-ft. Gable Studs. 

3 inches x ig inches, thirteen i-ft. 9-in. Trough Bearers. 

3 inches x 2 inches, thirteen 4-ft. 6-in. Trough Studs. 

3 inches x inches, thirteen i-ft. 3-in. Trough Studs. 

Red Beal. 

Weatherboards, 1,400 feet. 

Barge and Cover IBoards, 6 inches x J inch, T. & G., eight 13-ft. 

Flooring, 6 inches x | inch, T. & G., for Feed Troughs and Door, 260 feet. 

Angle stops, 3 inches x i-^ inches, four 9-ft. 

Ironmonger, &^c. 

Iron for Roof, 56 sheets, 6 feet, 26-gauge, galvanized, corrugated. 

Ridging, galvanized, 16 inches, 26-gauge, five lengths. 

Spring-head Nails, ten packets. 

Wire Nails, 6 lbs. 4 inch ; 8 lbs. 3 inches 5 42 lbs. 2 inch. 

T Hinges, one pair, 18 inches. 

Bolts, 6 inches x inch., six. 

Spouting, galvanized, 5 inches, O.G., ten lengths. 

Down Piping, galvanized, 2 inches, seven lengths. 

Brackets for S-in. Spouting, tw'o dozen. 

At present price of material in Alelbourne it would cost landed 
on trucks at Spencer-street station. If the walls are covered with iron 
instead of weatherboards, 10 more packets of spring-head nails will be 
required, also 32 sheets of 9-ft. galvanized corrugated iron and battens 
for iron 3 inches x li inch hardwood — four 13-ft., four 17-ft. (Weather- 
boards and nineteen 9 ft. 4 in. x i|-in. wall studs would not be required 
•or any 2-in. wire nails.) The difference in cost of weatherboard and iron 
walls is £1 for material, but there is a big saving in labour if iron is 
used and fixed to the inside of the walls. The need for limewasbing is 
done away with, and the smooth surface can be more quickly and effectively 
cleaned by swabbing it at required intervals with a swab or broom. 

Speciilcations for Shed. 

The studs of back and two end walls are 4-in. x li-im. hardwood, 
spaced 18 inches centre to centre, checked in | of an inch into 4-in. x 2-in. 
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plates set on blocks sunk in ground 2 feet and spaced not more, than 4 ft. 
centres. The front top plate is of 4- in. x 3-in. hardwood carried l)y 
two 4-in. X 3 -in. studs sunk 2 feet in the ground as shown, fix a collar-tie 
on each of these studs. 2^11 studs to be well nailed aixd Ijraced wfith 
3 -in. X I -in. battens, and cover the studs externally with ^veatherl)oards 
showing a 5i-in. weather to each board, and fix an angle-stop 3 inches 
X :i| inch at each corner. If iron is used for walls tlie studs are then 
3 feet centre to centre. The top aixd bottom ^jlates will do tO' fix tlie ends 
of iron and divide the space between with two' horizontal 3-in x id, -in. 
battens, sinking them in flush with studs. The rafters of 4-in. x 2~in. 
hardwood, spaced about 3 ft. centres, well nailed to to|) plate and ridge 
(ridge 6-in. x i-in. hardwood). Fix purlins, 3-in. x x.^-in. hardwood to 
carry iron spaced not more than 3 feet, and well nailed to rafters. Cover 
the roof with 26-gaiige galvanized corrugated iron, allowing a 6-in. la[) 
at joint cover Ridge with 16-in galvanized ridging, u.se 2|--in galvanized 
spring-head nails for fixing on iron. 

Bails are formed with 4-in. x 4-iu. posts sunk 2 feet in ground and 
mortised to receive the partition rails, 4-iri. x 2-in. hardwxKHl. Fix 
runners of 3-in. x iTin,. hardwood. The first one from floor to top 
edge <;f runner is 9 inches, and the second comes level with top edge of 
iiail |)ost 5 feet from the floor. The posts will require tO' Ixe checked out 
to receive runners, leaving 2-|- inches on posts to allow the Ixai] tongues to 
work freely. V\\ studs as shewn ; the first stud is 12 inches from ])ost, 
then allow 7 inches between this stud and bail tongue, wheui tlie liail is 
dosed a 6-in. bolt is provided for tongue. The feexling troughs are made 
as shown on plan ; studs of 3 inches x 2 inches sunk x" foot in Pi,(>or, and 
spaced aliout 2 feet apart ; fix bearers (3 inches x il inches), keejiing the 
top edge of liearer jS inches from ground. Cover framing wfith 6-in. 
X |-in. T, and G. flooring. i\Iake a movable partition for eacli bail, which 
when removed wfill allow the troughs to be cleansetl from end to end. 
Calls of 3 inches x^2 inches rounded on one side are xvell fastened to top 
edges of trough. The quantity of concrete required to cover tlie floor as 
shown, 5 inches .deep, is 4 cubic yards, and the approximate cost of labour 
and nnxterial ^1.158. per culiic yard. The whole woodwork on outside 
of building should have at least two coats of paint, Init paint or wash 
should not be applied until the timlier is thoroughly seasoned, otherwise 
it will hasten the decay. 

B. — A DurahJe \V Jiiic-^casli , 

Ihe tollowmg is a durable white-wash (American Congress redjie), 
used on U'hite House, Washington : —-Slack \ bushel of unslacked limt: 
Witlx boiling water, covered to keep fin steam. Strain through fine sieve. 
Add a peck of salt preciously dissolved in warm water. 3 llisj ground rice, 
boiled to a thin consistency; ^ lb. powdered whiting; i lb. clean 'due 
previously dissoWed. Boil the mixture one hour in a small kettle, tlien 
add 5 gabon.s of hot water, stir it well and let it stand for a few’ days, and 
put on hot with a brush. It remains brilliant for many years. Cok>iirin<>- 
iii.Uxei ma_\ l>e added if de.sire(l. One pint covers one \ ard ^ 


C. — Concrete Jot Coiv-shcds, 

In mixing concrete it is just as important to select good stone, sand, and 
clean water as to choose the brand of cement. Experience proves that the 
most reliable stone is basalt. ^ 

„■ gravel or broken stone, should first be thoroughly 

r . ed in a dry state, and then again when moistened witli water. A 
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watering can with a rose can be used for the purpose. The proportions 
for concrete for general purposes is one part cement, three parts sand, and 
six parts broken stone, gravel, or ashes. All concrete should lae lightly 
rammed and a surplus of water should be avoided, as otherwise the 
strength and density of the concrete is affected. The proportion of water 
is correct if after only light ramming the liquid appears on the siirface. 
Care should be taken to prevent the quick drying of concrete by protecting 
it from the direct ravs of the sun and sprinkling from time to time wdth 
water,^ When placing a second layer of concrete, it is best to do so bet or t; 
the first is dry, otherwise the first layer will require to be scratched, 
cleaned, and wetted, S0‘ as to insure a firm hold. Three inches of con- 
crete, with i inch of facing, is sufficient for silo floors ; while for cow- 
sheds and other floors, where there is. a lot of traffic, zj. to 6 inches of 
concrete, wdth 2 inches of facing, is required. The facing for cow^-shed 
floors should be made wdth a greater proportion of cement than ordinary 
concrete, and the metal should be finer and the surface have a slightly 
rough finish ; this wdll prevent the cows from slipping. 

To prepare the floor it should be levelled off, well rammed, then 
covered wdth 2 inches, of sand; this should be well wetted. The concrete 
is laid in sections, dividing each .section wdth a batten, wdiich is removed 
when the concrete is set, and the spaces wdiere battens are taken from are 
grouted in wdth cement mortar ; this prevents cracking caused by the 
shrinkage of concrete. The facing should be put on before the concrete 
is set. Gutters, corners, and edges should be rounded off. For cement 
mortar the cement and clean sharp sand (not too fine) should be thoroughly 
mixed in a dry state. Cement mortar of one part cement and twO' parts 
sand is useal when a high degree of strength and density is reciuired, such 
as machinery foundations, damp cellars, &c., but for masonry, plaster- 
ing, and general purposes, one part cement and three parts sand is a suit- 
able mixture. A smooth surface or platform is required for mixing. A 
board for this purpose can readily be made from any surplus timber avail- 
able. Gauge boxes are necessary for measuring the quantities ; and in 
making boxes it is advisable to allow the side boards to project past the 
ends of the box, so as to form handles for shifting the boxes. Do not 
make more concrete than can be used in half-an-hoiir ; set or hardened 
cement mortar or concrete is quite mseless. Its initial sed should not be 
disturbed. Cement w-ork should never l)e applied on dry or absorbent 
surfaces, unless those surface.H have been previously wetted. 


OIICIIAIU) Ax\D GARDEX ROTES. 

E. E. Pcscott. Princifal, School of Horticidtiire , Burnley. 

The Orchard. 

The winter seasonable w^orks, such as pruning and planting, with the 
exception of Citrus fruits in the latter case, will now be completed ; and 
the time has arrived for the new^ season’s w-ork to be commenced. 

The spring ploughing should now be prcceeded wdth as early as possible, 
$0 as to conserve all soil moisture. If the ploughing be delayed, it 
frequently happens that, owdng to dry w^eather setting in, the soil surface 
becomes hardened and compacted, and in that condition it is very difficult 
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SUGAR BEET. 

The phenomenal sugar beet root represented u])On the opposite page was 
produced by a local syndicate of Maffra growers upon their land in the 
Sale- road. The beet measured from the crown to the tip 48 inches, and is 
properly shaped, that is, it is of the type desired in factory operations. 
'Fhis .shape of beet can only be secured by deep subsoiling, which is one 
of the prime es.sentials in beet root cultivation. 


ANSWERS TO CORRESPONDENTS. 


The Staff of the Depirtment has been ori?anize(l to a large extent for the purpose of giving infonnation' 
to farmers. Questioji'j in every branch of agriculture are gladly answered. Write a short letter, giving as 
full paiticulars as possible, of your local con litions, and state precisely what it is that you want to know. 
All mquii'ies forwarded to the Editor muxt be accxmipanmi by the name and of the writer. 

This is very necessary, as sometimes insufficient information is furnished by the inquirer. 

Han’D-rearing a Foal. — N.F.S. wishes to know what food to ^£vive to haud-rear 
a foai? 

Answer. — Give at blood heat g pints new milk (whole) six fe,ed.s daily. Suguir 
may be added at the rate of a teaspoonful to a pint. When a mtmth' old give 
3 quarts of milk in three feeds, gradually increase milk and decrease lunnber of 
feeds as foal gets older. At two months old work skim milk into ration, until at 
four months old it is all skim milk, to which i lb. of linseed jellv, or boiled 
oatmeal has been added. After this give i lb. oats for each month of age. 

Chestnut as a Shelter Tree.— F.C.B. asks if chestnut is a good shelter tree 
suitable for Gippsland Lakes district? 

^ Answer. — A good shelter tree from the sun, being deciduous, is no .shelter in 
winter from weather. Would grow in district. 

Lucerne, Proper Time for Sowing. — B. Bros, ask the best time to .sow lucerne? 

Best time of year to sow lucerne is either in autumn with a light cover 
crop,_ such as half a bushel of oats, or in early spring, without any covering. If 
district subject to heavy frosts, it can do without cover crop in autumn, but young 
plants are very susceptible at early stages of growth to frosts. As to manures, if 
soil deficient in lime a dressing of 3 to 5 cwt. per acre of lime a month before 
seeding will be found advantageous. If no lime required, 70 lbs. sulphate of potash 
and 100 lbs. mixed super and bone dust per acre applied a month before .seeding 
Avill be sufficient to give the crop a good start. 

Worais i.n Yearlings. — Farmer wishes to know how many doses of liquor 
arsenicalis prescribed for complaint must be given? 

ITie length of time treatment with liquor arsenicalis should be con- 
tinued IS guided largely by the improvement shown bv the animal. Generally 
speaking, treatment may be discontinued when progressive improvement in aiipetite 
and general condition are shown. * ^ 

Destrovkg Ants’ Nests —J.G.V. .isks how to destroy ants? 

Answer.— rhe best remedy is to make a hole in the a-ntre of the uest with a 
ll'rLrlffUr “ 1 ” U tMf 4 ^>hide of carbon. Soil should be immediately 

their hiirme stamped firmly down. This will destroy all ants mO' 

Wood Lice or Slaters.-E.J.S. would like to know how to destroy same? 

.,nd or beetroot. Cook in a solution of arsenic 

I " haunts of the wood Uce they w.Il eat the poisoned material greedily 
^ d ' may be made by filling lo-inch flower pots with linlf-dry 

dr^oninr-^Fnhf ^ ® numerous. Once a week turn 

wmCi hf P"* It®** “7 rt riddance 

f 1 cabbage, lettuce, or any other vegetable leaves, with 

aisenate. of lead in places frequented by wood lice will soon get rid of the pest 
ihe poisoned leaves must be kept out of the reach of cattle ^ 

as siut 
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REMIHDERS for OCTOBER. 

LIVE STOCK, 

Horses.— Continue to feed stabled horses well ; add a ration of greenstuff. Rug 
at night. Continue hay or straw, chaffed or whole, to grass-fed horses. Feed obi 
and badly-conditioned horses liberally. If too fat, mares in foal should be put 
on poorer pasture. 

C.VFTLE. — Except on rare occasions, rugs may now be used on cows at night only. 
Continue giving hay or straw Give calves a warm dry shed and a good grass run. 
Continue giving mi.k at blood heat to calves. 

Pigs. — ^Supply plenty of bedding in warm w’-ell-ventilated styes. Keep styes 
clean and dry, and feeding troughs clean and wholesome. Sows may now be 
turned into grass rim. 

Sheep. — ^^Vhen shearing is in progress, well-bred fleeces should be skirted care- 
fully — the better the class of wool the greater the need. Where the wool is burry, 
take the heaviest off, keeping bellies and pieces, &c., separale. In country free 
from burr, only the heavy fribs from arm and flank need be removed. It is better 
management to have ample table room, and extra men skirting carefully, than to 
hurriedly tear off unnecessary wool and then employ men at the piece table to sort 
what is ‘known as '' broken "'fleece ” or ‘‘first pieces.” All stains must come off 
fleeces, and weather stains from bellies. With cros.sbreds, separate all coarse 
fleeces from the finer sorts ; and, with merinoes, the yellow and mushy one.s from 
the shafty and bright. Skirt off any rough thighs from crossbred fleeces. Press 
in neat bales; avoid “ sewdowns.” Brand neatly. If any likelihood of lambs not 
going for export before dry feed comes, shear at once. 

Poultry. — Incubation should cease this month — late chickens are not profitable. 
Devote attention to the chickens already hatched ; do not overcrowd. Feed a little 
lightly-boiled liver, chopped finely and mixed with mash. Also add plenty^ of 
green ‘food to ration, ordinary feeding to be 2 parts pollard, i part bran, a little- 
dry bonemeal, and plenty of ‘finely-cut raw onion. Mix with the gravy from liver. 
Give a little three or four times a day, according to the w^eather. Feed crushed 
wheat or hulled oats at night tor a few days; whole wheat may then be given. 
Avoid whole oats. Grit {broken crockery) should be available at all times. Variety 
of food is important to growing chicks; insect life aids growth. Remove brooders 
to new ground as often as possible; tainted ground will retard development. 

CULTIVATION. 

Farm. — Plant main crop of potatoes in early districts and ])repare land for main 
crop in late districts. Fallow and work early fallow. Sow maize and millet.s where 
frosts are not late, also mangolds, beet, carrots, and turnips. Sow tobacco beds 
and keep covered with straw or hessian. 

Orchard. — Ploughing and cultivating to be continued, bringing surface to a good 
tilth, and suppressing all weeds. Spray with nicotine solution for peach aphis,, 
with Bordeaux mixture fox black spot of apple and pear, and with arsenate of leaxl 
for codlin moth in early districts. 

Vegetable Garden. — Sow seeds of carrot, turnip, parsnip, cabbage, peas, French 
beans, tomato, celery, radish, marrow, and pumpkins. Plant out seedlings from 
former sowings. Keep the surface well pulverized. 

Flower G.^rden. — Keep the weeds dowm and tlie soil open by continued hoeing. 
Plant out delphiniums, chrysanthemums, salvia, eaily dahlias, &c. Prepare groiir'ul 

<^^^gging and manuring for autumn dahlias. Plant gladioli tubers and seeds of 
tender annuals. Spray roses for aphis and mildew. 

Vineyard. — This is the best month for field grafting. If .stocks bleed too 
copiously, cut off_ 24 hours before grafting. Field grafts mmt be staked, to avoid 
subsequent straining by wund and to insure straight stem for future vine. wStakes 
are also necessary for grafted rootlings for same reasons. Temporary stakes 3 feet 
long wail suffice. Keep a sharp look-out for cut wmrms. (See Journal for Jul}v 
1911.) Disbud and tie up all vines, giving special care to young plantations. 
Beware of spring frosts. (See Journal for September, 1910.) 

Conclude spring cultivation (second ploughing or scarifying and digging or 
hoeing round vines). Weeds must be mastered and whole surface got into good 
tilth. Sulphur vines when shoots 4 to 6 inches long. ^ 

Ctllar. — ^Taste all young wanes; beware of dangerous symptoms in unfortified 
fruity wines, which may need treatment. Fill up regularly all unfortified wines. 
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LIME IN AGRICULTURE. 

I. 

Introduction. 

By the Director of Agriculture {Dr. S. S. Camcron)^ 

It has become ahiiost a commonplace to say, in respect of a large pro- 
portion of land in this State, that it would be the better for a dose of lime. 
In many ways, both direct and indirect, the liming of land has a proven 
beneficial influence in both the maintenance and enhancement of soil fer- 
tility. 

It is che function of the agricultural specialists to explain and make clear 
the varied actions, physical, chemical and biological, as the case may be, 
by which hme produces its beneficial effects ,; but in a foreword to a series 
of articles on the subject by officers of the Department, it may not be out 
of place to indicate the character of the effort that is being made by the 
Department to demonstrate the exact value of lime in agricultural practice, 
and for the guidance of agriculturists, in the profitable and economical use 
of it. 

Hitherto the use of lime in this State has oftentimes been regarded by 
many practical agriculturists as an expensive luxury, and much the same in- 
credulity has been expressed concerning its benefits as a regular means of 
maintaining or increasing soil fertility, as was voiced regarding the use of 
superphosphate at the time of its first introduction by Professor Cunstance 
of the Roseworthy Agricultural College (S.A.), and, indeed, until the ex- 
periments conducted by Mr. A. N. Pearson, formerly Chemist for Agri- 
culture of this State, placed its value beyond doubt, and demonstrated 
the profitable quantities in which it could be economically and regularly 
used. 

The fact is, that in the evolution of agriculture in this State, and from 
the stand-point of soil fertility, we have not yet quite reached unto the 
third stage. Our first was the cultivation of virgin land, unassisted by 
manure of any kind. The second stage was reached when it was realized 
that the surface soils of this continent were below^ the average in phosphatic 
content, and by frequent cropping became quickly depleted to a point telow 
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essential fertility of such as they contained naturally ; then the use of super- 
phos|)hate was advised and I'/ecame general. Now, the increase in market 
value of land demands that its pnxluctive value must be increased also ; and 
the contiiiiioiis cropping and the use of superphosphate has tended to a 
" .stiffening" and souring ” of thr soil, which demands that further assist- 
taiK^e shall Ije giren in the maintenance of fertility. One of the directions 
— and there are doiihrless many, but in each case the cost or value ratio will 
he the prime consideration — in which this assistance may be given is in the 
j^'idicious use of lime, at all events f<j.r the soils of certain districts. 

As with the use siiperj'*hosj>hate in the past, and as is inevitable for the 
amelioration of at irresent inferior soils l>y under-drainage in the future, so 
the liming (jf laud Is erne of those refinements of agricultural practice which 
is always brought ai'Kmt whenever production has to l:)e pushed in order to 
S(':|iia,re iiicrtvise of c>st or compensate for competition. 

It has Ixren said reneatedly that the main thing standing in the way of 
the genera! u.se of lime was its cost. Not so much its initial or actual cost 
as the cost of carriage on the railways. Doubtless there is much in this con- 
tention. and the exam|)ie of some American railway companies, and of the 
Clf rterninent of New Zealand, in carrying lime at a loss, might well be 
fc>llraved l.y the Railways CVanmissioners of this State. The increased 
freightage resulting from the more abundant production following on the 
vso of iinie woiikl doul>tless am|>iy compensate the l('>ss. That there are 
oihrw fact (I's. however, operating against the more general use of lime in 
agriculture is olivious when last year’s experience of the Maffra Sugar Fac- 
tor}- is n/liittad. The factory had some hundreds of tons of high class lime 
on hand, as a, by-product of the manufacturing o|)eratiDns. Failing to 
sec'ure IfKiail buyers, attention was drawn to it lay paragraphs in the daily 
papers, and it was advertised in the weekly agricultural press for two 
months at los. per ton in bags f.o.r. Maffra. Not a single ap[)lication or 
rffer was received, and such as was not required for de|)artmental use was 
ultimately disposefl of in one line to a Lyndhurst farmer at 4s. per ton. 

One of the means of lessening the carriage cost of lime would be the 
opening uj) of Iinie quarries that could be practically worked in ns many 
different localities as possible, so that each district rei|uiring lime could be 
served from the nearest deposit. Tht^re are. of course, scores of lime de- 
posits throughout the State, but many of them are composed of an inferior 
o-r unsuitable 'jiiality of lime. Others are of high quality, but so small in 
extent as to le worthless to work, and others again, suitable as regards 
t]iiality and extent, are so awkwardly situated as to be impossible of ex- 
ploitation. 

In Oetcijer last year, and as a step concurrent with the initiation of 
district liming experiments, this Department sought the aid of the Geological 
firanch of the Clines Department as to the location of lime deposits thrtwigh- 
fiiit the StiUe of a character that could profitably worked for agricultural 
purposes. In respfjiise the IMines Department furnished the report published 
herewith, which may be regarded as both valuable and accurate, compiled 
as it is from the researches of .such men as those whose names are attached 
to it. 

Erjiially imfiortant as the matter of initial and carriage cost, and ]:)0s 
sil:>iy in a greater degree’ accounting for the small extent to ’which lime is at 
pre.senr used, is the uncertainty of knowledge as to the exact nature and re- 
lative value of the different limes available, and the uncertainty of know- 
ledge of the effect of lime in tlifi'erciit districts, for different soils, in small 
or large ^’.iiiaiititieSj for different crops, at long or short intervals, and so 
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on. The application of lime has been acl\'ocated in a light and airy way b)’ 
namy ad\"isers, but all sorts of confusing advice as tO' quantities, periodicity 
of applicatioTi, and the like have been given. Farmers, hoAvever, with that 
conservative wisdom which is sometimes charged to their detriment, but 
which is really their abiding safeguard against irresponsil:)le advisers and 
wasteful expenditure, have been loth to act on the exhortation of other than 
dependable investigators who can, advance sound research and scientific 

proof for their guidance. So it was with superphosphate- so it will be as 

regards lime. 

The demand of the moment, therefore, is that exact research should be 
undertaken to demonstrate: — 

(u) the districts in which lime is likely to be generally required ; 

(b) the soils in such districts that are already in a state of lime hunger, 
or are approaching thereto; 

(r) the varying or constant quantities, as the case may be, in which 
lime can be profitably applied ; 

(d) the profitable or economical periodicity of application ; 

{e) the proportion in wdiich the yields of different crops are influeiK'ed 
by applications varying or constant in amount ; 

(/) the form of lime best suited to different crops and different soils ; 
{g) the season and method of application ; 

(h) the cost of varying (]uantities relati\'e to resultant crop yields. 

Such WT>rk has not l:)een previously undertaken in this State, or, indeed, 
in Australia. There have, doubtless, been fiigitiwe experiments carried irnit 
in these directions, but the results, even when recorded, have been largely 
estimations or opinions or guesswork. Actual weighing of yields from 
treated and control areas, or comriarative feeding off tests of results have 
not f)een carried out, and without these conclusions cannot he accurate, or 
other than speculative. 

That such work has not been so undertaken may be charged as a sin 
against this and other State Departments of Agriculture. Tf so, it is not 
desired to extenuate the neglect further than to repeat what has been already 
said, VIZ. : ^ that the conditions of agriculture in this State have but re- 
cently become such as to re([uire aid in this direction, and State Govern- 
ments are not notoriously prone to authorize expenditure ahead of rer|inre- 
ments. 

Agricultural research is slow of process. There can be but on(‘ set of 
observations in ench year, and these subject to so great a margin of experi- 
mental error as to be useless on which to base conclusions until they have 
been several times repeated under naturally varying seasonal couditions, 
particularly rainfall; so that some years must elapse before definite data 
can be authoritatively pronounced concerning the ]:)roblems for solution and 
the questions for answer set out above. Nevertheless, belated though it be 
(culpably so, some critics will smugly aver), a start has been marie. 

During last autumn the Agricultural Superintendent (Mr. A, E. V. 
Richardson, M.A., B.Sc.) initiated a series of district e.xperiinents in dif- 
ferent iparts of the State, and also commenced in the North-Eastern district, 
at the Rutherglen Viticultural Station, and in the Goulburn Valley at the 
Wyuna Irrigation Farm, permanent lime j)lots designed to elucidate the 
problems that have been indicated. These will be elaborated in required 
directions from year to year, and at the Central Research Farm, at Werribee. 
they will be triplicated and extended. The objectives of these experiments 
are indicated by Mr. Richardson in his contribution to this brochure, in tlie 
article on “ The Practice of Liming.” 

e 2 
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As Year succeeds vear the accumulating results will be pu!:)lishecl until, 
it is hoped, reliable data can be put forth as having stood the test of time 
and repetition under such a su&aency of varying conditions as to be axio- 
matic for practice. 

In the meantime, and in order that as much reliable information on the 
subject as possible may be made available for the benefit of farmers at the 
present time, it has been deemed desirable to put forward a concise com- 
pendium dealing with such of the aspects of the lime in agriculture ques- 
tion as is likely to pro\-e informative and helpful in a practical sense to 
all who wish to undertake this method of soil renovation. 

Acccidinglv, in addition to Mr. Richardson's article just mentioned, 
Mr. Rankin Scott, Chemist for Agriculture, deals with the chemistry of 
lime, and at the same time indicates a simplified nomenclature of the 


curdie's river lime company, first kiln. 

various forms of lime which will be used throughout, and which it is 
hoped will tend to do away with the confusion that at present exists in 
the minds of fanners concerning the many forms in which lime mav be 

purchased. 

Dr. J. W. Paterson, B.Sc., Ph.D., Experimentalist, and Mr. Scott, deal 
with the ^‘Relation of Lime to Soil Fertility,^' and indicate results of ex- 
periments already obtained in the laboratory. 

The Afiticiilturalist JMr. F. De Castella) supplies information with 
respect to the use of lime in viticulture; and Mr. Temple* Smith, Chief 
Field Officer, as regards lime for tobacco land. 

The Chief Orchard Supervfiser, Mr, P, J, Carmody, advises on the use 
of lime for orchard soils ; and Mr. G.' Seymour, the ^xitato expert, relates 
practical ex'periences of the use of lime on certain classes of soil for 

potatoes. 


LIMESTONE DEPOSITS 

• LOCALITIES. 

1 Curdie’s River, Timboon 

2 Karwarren, near Colao 

3 Howe’s Creek, near Mansfield 
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VICTORIAN' LIMESTONE DEPOSITS. 

Th- information contained in this report was compiled from depart- 
iiieiital records and Victorian scientilic journals, the authorities benig-— 
E , J . Dunn . F . G . S . , D irector of Geol ogy ; R . A . F . Murray , F . G . S . ; 
J. Stirling, F.G.S. ; F. Chapman, A.L.S. ; A. W. Hovvitt, F.G.S. ; 
D. Mahony, F.G.S. ; and Messrs. S. B. Hunter, W. Baragwanath, and 
V. H. Ferguson. 'The analyses were made by -J, Cosmo Newberv, B.Sc., 
and the Geological Siir\'ev lab'oratory officers. 

A. W. Howitt, 

30. 7. 1912. 

Loca i ity map a ttached . —A . AV . H . , 30.7.12. 

(i) Curdie's River. Timloon. 

Loailit V .---On Curdie's Ri\'er, where the railway crosses it, parish of 
TiiribovDTi. in the county of Heytesbury. 

Occurrence . — Tertiary calcareoti.s strata carrying hands of limestone of 
varying quality. 

Economic, Large deposits occur in this locality, and have been 

S|;ecTilly exaniined at Tallent's Hill, on the railway line. Fuel is abun- 
dant. and the forest sliouhi he conser\-ed, so as to provide a constant and 

cheap fuel. 

Analyses,— Vos, 172 and 173, from Tallent’s Hill — 

Nc. T73 (North face) No. 1-73 (East face). 

Ca CO;. 92.61% S8.39 

Insol. Silica 3.54% 4.30 

Magnesia Trace. Trace, 

ihe analyses show that the limestone ranges from good to- fairly good 
cpiality. and for agricultural purposes the deposit is most valuable. 

(3) Kawarren. near Colac. 

Locality .-~Ght.se deposits are 29 chains we.st of Kawarren railway 
station, and 13 miles south of Colac, 

O^cairrence . — Tertiary deposits of sands and clavs, amongst which 
the limestone occurrence seems to be abnormal and 'different from the sur- 
rounding rocks. The deposit is composed of organic remains, corals, 
shells. &:c. 

Econonne .- — '['he limestone presents an abrupt face of eighty feet 
(bo feet) thick, and the quarry is eighty feet (80 feet) wide. 

^ I iiel is abundant, and the occurrence of this deposit so close to the 
railway renders it a very valuable one. 

A miysis . — N o. 1 7 4 — 

Ca. (, r ... . . §8.02 

InsoL Silica ... ... 3.48 

^ ‘ ... ... Trace 

^ ihe analysis shows the limestone to be of fairly good quality, and 
quite good enough for agricultural purposes. 

(3) Howes’ Creek, near Mansbield. 

LiH-alitv. H.11 allotments 94, 131, 132, and 133, parish of Lovola. 

and & niilp from the Mansfield railway station. The quarry is known 

as iTriffith 's. 
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0 ccurrotce I'here art.* 3 acres of blue dense limestone with small 
■calcite veins. These limestone areas occur in Sikirian formations, and 
the)^ are fairly extensive, one being said to be 300 feet in length and 50 
feet wide. 

Economic. This limestone has been worked in a small wav from time 
to time, and t’ields an excellent lime. It is very similar to the Lilydale 
limestone, and is of value both for agricultural and building purposes. 


Analysis (J. Cosmo N ezuhery)--^ 

Percentage. 

Ca. CO. 95.5s 

Mg. CO,, ... ... Trace 

Fe and A 1 . , ... 2.92 

Clav and sand . .. 1.53 


100.00 

(4) TyERS RiV'ER, Gippsland. 

Locality . — d'yers Ri\'er, 8 miles from the Traralgon railway station, 
in a deep gully emptying into the Tyers River, 

Occurrence. — Grey, dense limestone, seamed with small calcite veins, 
and occurring in Silurian strata. There is a large formation of the lime- 
stone. which shows for 100 yards in length along the gully, and for a 
considerable height up either bank. 

Economic. — It appears to be a first class limestone, and the analyses 
made by the late J. Cosmo Newbery, F.G.S., show that it is of high 
quality. 


Analyses. — 

No. I. 

Noi 2 . 


Ca. CO 3 

96.20 

93-50 


Fe CO^ 

1.25 

1.47 


Si On ^ .. 

1.70 

4.00 


Mg CO. 

... Trace 



Moisture 

0.50 

0.70 



(5) Thompson River. 



L 0 call t v. — T hompson 

River, between Walhalla 

and Toongalilhe, 

and 

about 10 miles in a \\'esterl\' direction from Toongabbie. 


0 cciirrence. — Severa 1 

small areas occur on the Thompson River, 

east 

of tlie Deep Creek junction, and one on Deep Creek 

is sex’eral chains 

long 

and 200 feet high. Another small outcroi) occurs 

nearer Walhalla, 

and 

clo.se to the copper mine 
dense, compact limestone. 

area. All are of Silurian 

age, and occur 

as a 

Limestone. — These deposits of limestone would bt 

2 suitable for building 

or agricultural purposes. 




A 7 ialyses . — T h omp son 

River- 



No. 445. 

No. 448. 


Insoluble 

0.75 

0.72 


F e and A1 

0.75 

0.42 


Ca CO^ .. 

... 97.12 

97.64 


Mg go's .. 

1.63 

T.TI 


Hr, 0 

... C.08 

0.05 



100.33 

99-94 
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(6) Merrimu, near Coimadai. 

Locality . — One mile east of the Lerderberg P. R., parish of Merrimu, 
county of Boiirke. 

Occurrence . — Limestone bands of Tertiary age. These bands have 
their partings of sand, clay, and gra\^l. and they rest on glacial forma- 
tions. 

Economic . — A considerable body of limestone occurs, and extensive 
worlvs have Ix^en carried on here. About half-a-mile to the north-east of 
the main deposits, another deposit of workable size occurs. 

The main deposit is over 24 acres in area and thirty feet (30 ft.) 
thick ill one place. Mainly of use for building purposes. 

Anal}'. Vis — 


Ca CO.5 

... 55.00 

Mg CO, 

... 41.00 

Fe and Ai 

1.90 

Si O2 

2.05 

0 and 

.05 


100.00 


(7) Yaloak Vale. 

LtHaliiy . — Southward from bores, Yaloak Vale, parish of Yaloak^ 
Bacchus Ylarsh district. 

Occurrence. — White, earthy limestone of Tertiary age. An extensive 
deposit occurs with harder bands of excellent quality. 

(8) Merrimax’s Creek, Sale. 

Locality . — Between }^Ierton and Stradbroke, on Hodinots Creek, above 

the Sale- road. 

Or Dense grey Tertiary limestone, with soft layers. 
Economic . — Yields excellent lime, similar to the Boggv Creek deposits., 


(9) W OORNYALOAK. 

Loc^ity . — Near Duck Ponds railway station, Woornyaloak, and north 
from Geelong. 

Occurrence. — Yellow, sandy limestone occurring over a large area,, 
and ttventy feet (20 ft.) thick in places. 

Economic . — The limestone varies in character and qiialitv, as can be 
seen from the following analv; 

Analyses . — 

Carbonate of lime 
Carbonate of magnesia 
Carbonate of iron 
Silica 
Water 

Alkaline salts ... 

(10) Mitchell River. 

Locality.— 0 \Qx a wide area from west of the Mitchell River to the 
east side of I.ake^Tyers. At Lake Tyers showing as the banks of an 
estuary ; and on the Alitchell River as banks bounding alluvial flats. 


No. I. 
47.80 
26.70 
2.90 
t8.io 

1-05 

2.90 


No. II. 
77.60 
Trace 

4*05 

II. 15 

6.80 


No. in. 
88.38 
0.76 
0.51 
7.02 
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Occurrence, — Tertiary limestone. Being a yellow, friable calcareous 
rock to a hard, \ellow limestone. It may be regarded as being about 
two hundred and fifty feet (250 ft.) thick in places, and has a slight 
dip towards the south-east. 

Economic .~\X affords a rich soil, and has been burnt for lime. Tor 
agricultural purposes it has been used at Hospital Creek in the natural 
state with benefit, the limestone being soft and friable. 

Analysis. — No'. 144 (Hospital Creek, 1910) — • 

Insoluble ... ... ... 4.28 

Te^ O3 ... ... ... 2.65 

Ca CO;^ ... .. ... 84.10 

Mg ... ... ... ... Trace 

(11) Lilvdale. 

Locality. — Cave Hill, Lilydale district. Allotment 20, parish of 
Mooroolbark, county of Evelyn. 

Occurrence. — Blue-grey to pink-brown limestone of Silurian age. In 
texture it is a hard and semi-crystalline limestone, lenticular shaped and 
occurring between quartzite and shales. 

Economic. — A large area occurs dose to the railway line, but its exact 
extent is not known. In 1892 its greatest width was o\'er three hundred 
feet (300 ft.). In good times it is reported that as much as seventy tons 
(70 tons) per day has been sent away. 

Analysis (/. Cosmo Ncwloer )^. — 

Percentage. 


Ca CO., 

92.60 

Mg CO3 

0.36 

Fe CO3 

2.12 

Clay and sand . 

3.24 

Other constituents 

1.68 


100.00 


(12) Mitchellvale. 


Locality . — At OstlerA, south of the junction of the Wentworth and 
Mitchell Rivers. 

Occurrence . — Limestones shading into calcareous sandstone, and highly 
fossil if erous. Seams of calcite occiii in places. Of Middle Devonian 
age. 

Economic.- -About 30 miles from the Lindenow railway station. The 
country is rough mountain ranges. No analyses hn\’e been made. 

(13) Bindi. 

Locality.— Old Hut Creek and Tambo River, parish of Bindi, in 
the county of Tambo, East Gippslaiid. 

Occurrence.— blue to grey crystalline limestone, with some 
chalky and impure lower calcareous beds. The formation is of Middle 
Devonian age, and covers about 18 square miles of country. 

E CO noffiic.— It is nearly 80 miles by road from the Bairnsdale railway 
station ; but on the completion of the Orbost-Bairnsdale line, the distance 
from that line will be only about 55 miles. 

Analysis. — There i.s. no record of any analysis of the Bindi limestone, 
but the percentage of Ca CO3 should be nearly as high as that found in 
the Buchan limestone. 
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(14) Waratah. 

i:.0€aliix.-^Oi\ the ^vest short- of Waratah Bay, and near Bird Rock, 
parish of \\’aratah. in the county ot Buln Buln. 

Occurrence . — Crvstalline granular fine to coarse limestone. The 
deposit shows up to* five cliaim (5 chs.) ^Yide at the base and one hundred 
and ten feei (no ft.) high. Of Silurian age. 

Ecomimic—k^iorci an area of 2 acres over 1,000,000 bags of lime 
were obtained. There is every facility for direct shipment. It is easily 
worked, arid upon burning yields a perfectly white lime. There are also 
large depcsits of limestone at Bell Point and Point Grinder. 

Anal \:sh.-~ 


Ca CO-, 

Mg 

Fe 

Si O. 
H. 6 


94-90 

Trace 



0.50 


(15) Dookie. 

LociUtt\. --Allotment 169, in the north-east of parish of Dookie,. 

Ci,.„uiiT\- of l\Ioira. 

Occurrence .— a large calcite vein traversing diabase rocks. It 
appears to occupy a fassiire, and is sometimes seen as a calcareous breccia. 

EiOnomic. — In one of the quarries the \'ein has bemi worked for a 
length of 3 chains, and to a depth of lo feet, and 12 feet wide in places. 
Gther quarries occur along the anirse of the ^'ein for a total length of 
eight chains (8 chs.). This limestone was burnt and sent long distances 
in former years, and the old kiln is still standing. 

Anal y sis,-— 

Ca CO;. .. ... ... 94.10% 


(16) Warrnambool. 

Locality, — Between Warrnambool and Port Fairy, a distance of about 
fifteen (15) miles, county of Villiers. 

Occurrence. — Extensi\'e sand dunes up to 50 feet high in places. 
These sand iliines in many places consist almost entirely of small broken 
pieces of sea shells, and this shell sand has the composition of a fairly 
pure limestone. 

Ecfjnomli . — The deposit.s contain many millions of tons of finely- 
ciiished limestone, apparently in a form most suitable for agricultural 
purposes. ^ It is close to the railway line, and could be very cheaply 
handled ; Iviir before any operations are undertaken, the dunes should be 
thor^iiighly exiiinined and sampled to determine the relative values of 
rhe* ^’aric'His ycirts. 

Audlvsls . — 


Ca 

CO^ 

.. 84.46 

Iiisol. 

5 . 1 0 

AL^- 

o,> ■ ... 

0.57 

Fe^ 

0.. 

0.87 

Mg" 

CO;?, HoO tkc. (bv differeni'e) 

9.00 

Xa 

Cl,” “ ... ' ■ ... 

.. Trace 

f.. 

O5 ... 

. Trace 



TOO, 00 
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A bore at Albert Park, Warrnamboob was put down for a depth of 
398 feet through 81 ft. 9 in. of limestone; at times this limestone contains 
flints. At a depth of 115 feet there was 9 ft. 5 in. of calcite. 

(17) Limestone Creek. 

Locality. — On Limestone Creek, 25 miles from Omeo Plains Station, 
parish of Enamo, in the county of Benambra. 

Occurrence . — An extensive area of dense subcrvstalline to white 
crystalline limestone and marble of the Middle Devonian series. 

Economic.— One. of the outcrops covers thirty-fi\'e (35) acres. The 
locality is o\’er one hundred (100) miles from the Bairnsdale railway 
station. 

Analysis (/. Cosmo Newbery ). — 


Ca CO3 

96.80 

Mg CO., ^ 

2.80 

Soluble silica 

0.20 

Insol. silica 

O.IO 

H. 0 

O.IO 


TOO, 00 


(18) Buchan. 

Locality. — Buchan, in the county of Tambo, Eastern Gippsland, 
including Gelantipy, Buchan, South Buchan, Canni Creek, and New 
Guinea Point, Snowy Liver, 

Occurrence. — Blue-grey limestone of Middle Devonian age, some ex- 
tremely pure. It is by far the most extensive outcrop of limestone in 
Victoria, being in extreme length 15 miles, by 5 miles wide, and of great 
thickness. 

Economic. — The southern area would be about 6 miles south of 
Buchan, and on the completion of the Bairnsdale-Orbost railway line this 
area will be more accessible. 

Analyses . — 

No. 395/1905 (Dr. Mackieson’s, South Buchan). 

Ca CO3 .. ... ... 93.20 

Insol. ... ... . . ... 2.07 

Fe and A1 ... ... ... 0.60 

Indeterminate ... ... ... 4.20 


100.07 


No. 396 1905 (Spring Creek, 

Ca CO3 ' 

Insol. 

Fe and A1 . . 
Indeterminate 


Buchan). 

... 92.97 

2.80 

1.80 
2.70 


TOO. 27 


(19) Moyne, Port Fairy. 

Locality. — Hanging Rock Quarry, Moyne, Port Fairy. It is situated 
a little to the south of the Moyne siding, between Koroit and Port 
Fairy. 
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Occurrence . — Tertiary limestone exposed in a small quarry; and from- 
the general appearance of the country there a^jpears to be a very consider- 
able amount of similar material to that submitted for analysis. 

Economic . — Its position is convenient for transport, being about i mile 
from the railway, and the quality of limestone as collected for analysis- 


is excellent, 

Analysis . - ■— X o. 38 / 1 907 — 

Ca C 0 -> ... ... ... ... 90.6 

ImsoL " ... ... 3.8 

Al. Feo O.J 1-7 

Mg CO. ... ... 0.7 

Ha 0 ' ^ 0.3 

Undetermined .. ... ... 2.9 


100.00 


(20) Wombat Creek. 

Locality . — Oil Wombat Creek, about 2 miles west of the Woinbat- 
Mitta River junction, parish of Tongaro, in the countv of Bogong. 

Occurrence . — Blue to grey crystalline limestone bands of Silurian age. 
The area is extensive. 

Economic . — The values of Ca CO 3 should be high, and somewhat 
.similar to the other crystalline Silurian limestones as at Mansfield, &c. 
The locality is in rough mountain country, and too far from railway com- 
munication at present to be of commercial value. 


(21) Batesford. 

Locality . — Just east of the Dog Rocks, on the Moorarbool River, and 
about I mile .south-east of the Batesford bridge, parish of Gheringhap, 
in the county of Grant. 

Occurrence . — Yellow to reddish limestone of Tertiary age. A hili 
s^ectiori shows — 

Basalt ... ... ... ... 

Incoherent sandy material with calcareous concretions 50 
Yellow clay, with calcareous concretions ... ... 5 

Po^vzoal limestone ... ... ... 25 

Orbitoidal limestone ... ... ... 70 


175 


Econimuc.~-T\\C:i Lpper Quarry shows a fairly hard limestone passing 
upward into a friable limestone, making about 45 feet in all 

Tile Dnyen, or piter Quarry, is about three-quarters of a'mile lower 
yv\n the Mo:>rart»jl ami here the deposits are very extensive, and are 
bang by P McCann and Sons, of Fyansford, for cement pur- 

poKs, &c. I he beds vary, being at one place 22 feet vertical of pure 

wtnte, triable limestone, but generally less. 

made by Mr. P. G. Bayiy gave— 


No. 735 (Upper Quarry) (Ca CO.Q 
Ro. 736 (Filter Quarry) 


99 - 1 ^ 

96.66 
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Victorian Lhnestone Defosits 


(22) Mt. Wellington. 

Locality. — ^Roan Horse Gully, near Dolodorook Creek, parish of Nap 
Nap Marra, county of Tanjil. 

Occurrence . — Sub- crystal line grey limestone of Upper Cambrian age, 
forming a lenticular patch. 

Econointc .- — ^There are three outcrops of limestone, one of which is 
said to be traceable at intervals for i mile in a south-west direction. 
Eventually this limestone should prove of great value for building pur- 
poses, and also for fertilizing the land. The locality is about forty (40) 
miles northward from the Heyfield railway station. 

Enalycis. — No. 412/1907— 

Ca CO^ ... 

Insol. 

Fe., O.j Alo- 

Mg^ CO, 

(23) Netherby. 

Locality. — At Netherby, in the parish of Warraquil, county of Lowan, 
in the Horsham district. 

Occurrence. -Tertiary friable limestone was proved in a bore, and 

was found to occur from a depth of 245 feet to 657 feet. In some other 
adjacent bores, the limestone beds were cut at a much shallower depth. 

Economic. — An analysis of a sample of limestone from Netherby was 
as follows: — 

Si O2 
Fe and A1 
Ca CO.., 

Mg cd3 
U nestimated 


100.000 


2.883 

... 1.283 

... ... ...92.270 

... 3.205 

and loss ... ... .359 


65.0 

23.0 
6.0 
6.0 


(24) Deutgam (Werribee District). 

Locality. — At a point i6o feet east of the north-west corner of allot- 
ment B, section III., parish of Deutgram, county of Grant, in Bore No. 4, 
which was put down under Government supervision in the year 1902. 

Occurrence . — At a depth of forty-eight (48) feet from the surface large 
deposits of limestone were met with, and were as follows : — 48 feet to 
70 feet limestone and calcareous clay, 90 feet to 270 feet fossiliferous 
limestone, &c., and other beds at various depths, down to 606 ft. 5 in., 
where the bore was discontinued. 

Economic. — These deposits are near the Werribee railway line, and 
the bore only 4 miles south-east of that station. There are no depart- 
mental analyses of these deposits. 
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III. 

NOTE OX LIMESTONE DEPOSITS IN VICTORIA. 


Will C. Robertson, Chief Deputy Cheniist. 

An extensive deposit of limestone of a fair degree of purity, say, 90 
per cent, calcium carbonate, may be a \'aluable asset in any country, but 
from the stand-point of agriculture, especially in a State where closer 
settlement is in its infancy, this asset becomes dead stock if the en\dron- 
nients preclude facilities for economical working. 

The lime required by die builder is a different thing to the lime needed 
by the agricultiirist, inasmuch as the former looks for a product with as 
high a percentage of lime as possible, and is prepared to pay a price for 
it. On the other hand, whilst the agriculturist would not say no to very 
pure lime, still, for the purposes for which he requires it, the high price 
that builders pay might not be justiliable. At present, therefore, the 
agriculturist is content with a product of a lower degree of purity sup- 
plied at a much cheaper rate. Consequently a limestone deposit, to be 
of anv practical value to the agricultural community, must possess the 
f ol lowing ad vantages — 

(a) It must be of great extent. 

ih) It must occur near the surface, and be easily quarried, thereliy 
remoAiiig the difficulty of overburden, and minimizing the 
cost of labour. 

(c) Means of railway or seaboard transport must be handy. 

(d) An abundance of fuel adjacent. 

(e) The percentage of calcium carbonate in the raw material should 

be at least 80 per cent. This would give on burning a pro- 
duct containing approx. 69 per cent, caustic lime. 

These conditions are necessary if the limestone is to be burnt with the 
object of using “ free caustic limed’ but if mild limed’ in the form 
of ground limestone, is to be the object, then the same conditions ap|)lv 
Avith the single exception of fuel abundancy for which condition there 
needs to be substituted the proA'ision of the raw material being of a soft 
tendency to permit easy grinding. 

The chemist’s branch of the Department of Agriculture has paid 
especial attention for years past to the all important subject of limestone 
deposits for agricultural purposes, and whenever possible, investigations 
ha\-e been conducted and analyses made, Avith the object of solving a very 
ilifficult problem. 

A glance at the iMines Department list, showing the occurrences of 
limestone deposits in Victoria, elicits the information that 40 per cent, of 
these deposits are unavailable through the depth of occurrence and trans- 
port difficulty ; among.st such are those situated at Alitchellvale, Bindi, 
Limestone^ Creek, Buchan, Wombat Creek, and Mount Wellington, whilst 
those at Netherby and Deutgam (Werribee) occur far too deep for economi- 
cal' ivorking. 

The deposits at Curdie’s River, Coimadai, Dutson, Lilydale, Waratah 
and Batesford are being rr.ined extensively, whilst those at Kawarren, Mans- 
i' 1 eld and i\Iitcheri River are. being worked in a smaller way. 

The remaining deposits at the present moment are not being utilized. 
It will, therefore, he seen that, of the twenty limestone occurrences listed, 
45 per cent, are Imng worked, 40 per cent, are unavailable, whilst the re- 
maining 15 per cent, are in abeyance.' 
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The analyses of the deposits show them to^ be of great purity with one 
exception, viz.. Duck Ponds, AVoornyaloak. 

It should be noted that the (.'oimadai deposit is dolomitic,, containing 
over 40 pej- cent, magnesia, which, according to authorities^ somewhat 
detracts from its usefulness for agricultural purposes. 

In addition to the limestone deposits mentioned above, there are marl 
beds, consisting mainly of calcium carbonate in an amorphous form, scat- 
tered through the limestone eras of the State, several of which are l)eing 
quarried for agricultural purposes. 

Some of these are situated in the Geelong district, whilst others are 
at Cohden. The following analyses of marl, from Mount Duneed and 
Cobden, may be of interest — 

Marl rRCM Ford's Pit, Mt. Buxred. 


— 

No. 1. 

Yollow iVtaii. 

No. 2. 

Sarn|)lo from 
15ft. face. 

No. 3. 

U ridorlvirig; 
Clay. 

No. 4. 

White Marl. 


0 

0 / 

0 / 

0 ,' 


/O 

,0 

/O 

. 0 

Insoluble 

SO -01 

60- 01 

! 78-62 

12-17 

2 d 3 'Abo 3 

3-90 

2*80 

4-44 

1-22 

Lime . . 

00)0 

14-08 

0-32 1 

45- 78 

(r= Oa. Carb.) 

1-07 

25-12 

0 • 57 

81-75 

Mas(nesia 

1 *08 

1-97 

0-98 

1-51 

(= Mg. (brb.) 

2-20 

4-13 

2-05 

3-17 


pOBDKX M.crls. 


— 

No. 1. 

No. 2. 

No. 3. 

No. 4. 

Moisture 

(5-60 

15-68 

25-63 

2-30 

Insoluble 

2-40 

16-02 

29-47 

11-51 

FeAIa-AbO. .. 

0-82 

2-80 

3 - 65 

2-55 

Lime . . 

1 50-05 

35-30 

21-40 

46-25 

f "• ( a. Carb.) . . 

1 89-37 

63-03 

38-21 

82-59 

.Magnesia 

1 0-22 

0*52 

0-40 

0*50 

(= Mg. (Mrb.) .. 

1 0-46 

1-09 

1 0-84 

1-05 

SO;, " 

1 0 09 

0-10 

1 0-06 

0-14 

Plios. acid 

j Trace 

Trace 

Trace 

Trae<' 


Soft marl deposits ha\'e also been disco\'ered in the Gippsland district. 
Tlie follo^Ying is an analysis of a sample from the Gippsland T.akes — 

Marl from Nicolson River. 


Insoluble 

2-47 

FeA);pAb 03 

1-04 

Lime 

51-88 

(= Ca. Carb.) 

92-64 

^Magnesia 

0-91 

(= Mg. (Jarb.) 

1-91 


As will be noticed from the tables marls var\' in lime content, and as 
a general rule white marls are the purer. The impi'ession that the blue 
]Hig underlying these deposits contains the most lime is erroneous, and 
should be clismissed. 
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^larl deposits coEie as a bc«n and blessing locally, owing to the shallow 
depth at which they occur, and the easy manner in which the marl can be 
dug out, carted, and distributed. Unfortunately these deposits are never 
of very great extent, and they only serve a useful purpose in their own 
immediate locality, where the cost of handling is the only expense attached 
to their use. 



-4 farmer's marl pit, GEELONG DISTRICT. (See also page 610). 

other hand, there is the deposit of limestone sand occurring as 
lines Or Hummocks, and running from the mouth of the Hopkins 
Kivct at Warmambcol, to Port Fairy— a distance of from 15 to 20 miles. 

_ .1 he following is a list of analyses of samples taken from various 

points around "ll'arrnambool — 


Limestone Saxd Duxes, Warrxambool. 


Insoluble 

Lime' “ 

1=:=: Ca. C’arb.) 
Magnesia 
Mg. C'arb.) 
Salt "■ 

^km. aeitl . , 


Xo. 1. 

Sand Bune 
near Pampas 
Plantation. 


16-06 
1-02 
42-12 
75-21 
3 ‘54 
7-43 
Trace 
Trace 


Xo. 2. 

Sand at 
Breakwater. 


9-39 

104 

46-28 

82-64 

3-17 

6-65 

Trace 

Trace 


Xo. ‘3. 

Sand Bune 
near 

Butts. 

Xo. 4. 

Sand Dune 
at Le% 7 ’s 1 
Point. i 

No. 5. 

Waste from 
Steere’s 
Quarry. 

0 / 

/o 

5-26 

0 / 

/o 

11-28 

0 / 

/o 

2-79 

1-26 

1-40 

0-96 

47-21 

44-48 

52-88 

84-31 

79-43 

94-43 

3-88 

3-72 

1-29 

. 8-15 

7-81 

2-71 

Trace 

Trace 

mi 

Trace 

Trace 

Trace 


the rhine^rre tn material available, suffice it to say that 

’ places, a quarter of a mile wide and 80 feet hi'^h. 
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The deposit could be readily and 
cheaply worked by running a side 
line in from the main Port P'airy 
railroad, preferably on the Koroit 
side of Warrnambool, towards Levy's 
Point, or half-a-mile on the Mel- 
bourne side of the Warrnambool 
station, close to the Breakwater-road. 
The extremity of this side line could 
lie made portable, and by means of 
a steam scoop the sand lifted and 
deposited in trucks at a very small 
cost, probably not more than a shilling 
per ton. 

The Dunes on the seaward side 
only should be worked, for those 
extending inland are of much lower 
grade, being contaminated with debris 
and the adjacent soil. 

The line state of di\’ision makes 
burning for caustic lime out of the 
question. The degree of division, 
however, is hardly fine enough for 
agricultural purposes, and this is the 
main disadvantage of the deposit, and 
it is questionable whether grinding to 
a finer state of division would be a 
profitable undertaking. A test, con- 
ducted in the laboratory, showed the 
lime in Geelong marl to be more 
readily available than that in the sand 
dunes. 

At Steer's limestone quarry, in the 
heart of Warrnambool, a certain 
amount of limestone sand and dust 
accumulates. This is available at 
7s. per ton, and, although rather 
coarse in texture, it is a very pure 
material and well worthy of note. 

Unfortunately, here again one is 
beset with the ‘‘quantity available'' 
difficulty. From the stand-point of 
disintegration the soft yellow lime- 
stones, such as those occurring at 
Bellevue and Picnic Point, Bairns- 
dale, are more readily ground than 
the hard, dense, and compact blue 
and grey limestones occurring at Lily- 
dale, Mansfield, and other parts. 
Some of the yellow limestones contain 
up to I per cent, phosphoric acid — 
an important advantage. 



LIMESTONE SAND DUNES, rVARRNAMBOOL, LOOKING TOWARDS PORT FAIRY FROM RIFLE BUTTS. (See also page 634). 
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Like unto the marl rieposirs. hut more rare, are the beds of small sea 
or freshwater sliells. Tlie culy deposit of this description at present 
being worked is that o<’ciirring on the Harbor Trust's Sparrotmle- 
projjerty. The price charged for this shell d.e|)Osit is y]. per load. 



steer's limestone quarry, warrnambool, showing accumulation of 

LIMESTONE SAND IN THE FOREGROUND. 


This shell grit is much more insoluble and ima\'ailable than either marl 
or groiiiid limestone, in that the glaze of the shell acts as a waterproof 
coating, and. together with the density, prevents the action of solvents.. 
The de|,»osits are small in extent. 


TY. 


THE CHEMISTRY OF LIME. 

By P. Raiikrn Scoii, Che mist for Agriciiliure. 

Lime^ls a term somewhat locselv applied in a general wav to various 
forms of compound substances which have for their base the oxide of 

calcnm, represented by the chemical formula CaO, and commonlv termed 

lime. 
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Lime is therefore a compound of two elements, calcium (Ca) and 
oxygen ( 0 ). This compound possesses such a strong affinity for acids 
that it is never found free in nature. (..^{jmbined with carbonic acid gas 
(CO 2 ), however, large deposits of calcium carbonate (CaCO;^) are found 
in various forms, chief amongst which may he noted the limestones, 
marbles, chalks, and shells, An\- one of these deposits can be utilized 
for the production of calcium oxide (CaO) or quicklime by deiuLing it 
of carbonic acid gas by heat, thus CaCO^ -f heat = CaO 4- CO^. In actual 
practice there are three distinct forms of lime compounds applied to the 
soil, namely : — 

Calcium oxide (CaO) lime. 

Calcium hydrate (CaH^Oo) slaked lime. 

Calcium carbonate (CaCO;..) chalk, limestone, shell, &c. 


What these forms are and the relation they bear one to the other can 
be seen bv means of the lime cvcle : — 


Calcium Carbonate 
CaCO, 

Limestone, &:c. 


Calcium Hydrate 
CaHoO,, 
Slaked lime. 


Calcium Oxide 
CaO 
Lime. 


The above cvcle illustrates the changes of one form into the other. 
From calcium carbonate we obtain directly the oxide by driving off the 
carbonic acid gas, then the hydrate is formed by the combination of one 
part of water (H 2 O) with the oxide, thus CaO 4- H 2 O ~ CaHoOo? and 
finally the carbonate is formed by the substitution of one part of carbonic 
acid gas for one part of water, thus CaH^Oo 4- CO .2 = CaCO.^ 4- 
The changes occurring are brought about by means of the following treat- 
ment : Lime is obtained when calcium carbonate is submitted to a red 
heat, the carbonic acid content is driven off as a. gas, or is 'Owirnt out,'’ 
and lime remains. Hence the term ''burnt lime” as applied to the 
oxide of calcium (CaO). On the addition of water to the lime a chemical 
combination takes place, resulting in the formation of slaked lime. This 
slaked lime when left expo.sed tO' the atmosphere combines gradually with 
carbonic acid gas, and continues to do so until all the lime is converted back 
again into cakiiim carbonate, identical in composition with the original 
material. These changes can be explained more in detail by the use of 
chemical equations — 

I st — 

Calcium Carbonate Calcium Oxide Carbonic Acid 
CaCO., = CaO 4- CO., 

This change is brought about bv heat ; the molecular weight of each 
substance being-— 

CaCO, - CaO 4- COo 

100 56 4- j\4. 
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therefore, 100 lbs. of calcium carbonate yields 56 lbs. of calcium oxide^ 
which remains as a solid, and 44 lbs. of carbonic acid, which is driven 
off as a gas. 

2 lid — 

Calcium Oxide ^\■atel• Calcium Hydrate 

CaO + H ,0 = CaHp, 

This change is brought about bv wetting the (calcium oxide CaO> 
lime : the molecular weight of each substance being— 

CaO + Water = CaHjO._, 

56 + iS = 74 

56 lbs. of calcium oxide and i8 lbs. of water yield 74 lbs. of calcium 

hydrate. 

3rd— 

Calcium Hvdrate + Carbonic Acid = Calcium Carbonate + Water 
CaH., 0 ., + CO.^ = CaCOj + H.p 

This change i.s brought about bv the carbonic acid of the air and soil 4 
the molecular weight of each substance being — 

CaH.p., + CO.j = CaCO.. + Hp 

•“ 4 " -f 44 — 100 + 18 

therefore, 74 ibs. of calcium hydrate and 44 lbs. of carbonic acid yield 
100 Ibs. of calcium carbonate, and 18 lbs. of water. This was the 
quaiitit}’ of water combined with the calcium oxide to form calcium, 
hydrate, so- the cycle is completed. 

From the above results it is evident that heat applied to calcium car- 
bonate alters its composition with reduction, of \veight; that the residue 
of lime left combines lirst with water to form calcium hydrate, and this, 
calcium, hydrate, if left exposed to the atmosphere, reverts back again 
to calcium carbonate, with no actual loss. 

There is another important compound of lime which lies outside of 
the cycle gi\’en above, viz., the bi-carbonate of calcium CaH^- 
formed Ijy the addition of one part of water, and one part of carbonic 
acid gas to the ordinary carbonate, thus CaCO-^ H- H.X) + CO.^ = CaH.^ 
It is through this form of lime compound that the chief losses 
of lime from the soil occur. Unlike the single carbonate of lime (chalk, 
limestone, &c.) this double carbonate is soluble in water, and when it is 
formed by the carbonic acid dissolved in the soil water coming in contact 
with particles of calcium carbonate, the latter is dissolved and passes 
away, or leaches out of the soil by means of drainage or in gravitational 
water. 

Lime Proper or Burnt 

Lime (calcium oxide CaO) is always made commerciailv b\' taking* 
advantage of the action of heat on limestone or other form of calcium 
carfxwiate. The general procedure adopted consists in burning the natural 
deposit in , a spedally constructed kiln, into which carbonate of lime and 
fuel are added in ^alternate layers from the top until the kiln is' filled. 
The fuel is then ignited, and the process of burning can be kept 011 
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continuously by removing the burnt lime at the base of the kiln, replacing 
with a fresii supply of carbonate and fuel at the top Natural deposits 
of limestone, &c., are never pure, but usually contaminated with varying 
proportions of carbonate of magnesia, iron, and alumina and silica. The 
higher the percentage of these in the deposit, the less pure will be the 
lime produced on burning. 

The Quality of Lime. 

This depends upon several circumstances; impurities, as just men- 
tioned. in the limestone, affect the quality. But quality may also be 
affected in other ways. If the lime is not thoroughly burned, pieces of 
imperfecth' burned stone, which will not slake, will be contained in it.. 
With limestone containing much silicious matter (sand), over-burning may 
take place, and calcium silicate be formed. Again, if some time has- 
elapsed since burning, the lime will deteriorate owing to partial slaking, 
and subsequent formation of calcium carbonate as explained above. The- 
essential points in connexion with lime burning is that limestone of good 
quality should be used, combined with careful burning. Well burned' 
lime should contain pra.cticallv all its lime as calcium oxide (CaO). 

SL.AKED Lime (Calcium Hydrate, CaHoO^,). 

Slaked lime is produced wdien freshly burned limestone is treated with 
water. The material will swell up considerably, and give off steam, 
owing to the heat generated by the chemical combination of the lime and 
water, thus, CaO -t HoO = CaHr,Oi>* Eventually the mass will crumble 
into a fine powder. 

Air Slaked Lime. 

This material differs from the water-slaked lime, in that it is a mix- 
ture of slaked lime and calcium carbonate formed by reason of the fact 
that air contains both moisture and carbonic acid gas, both of which have 
a combining affinity with the burnt lime. The relative proportion of“ 
each constituent of air-slaked lime varies according to the time of ex- 
posure to the atmosphere after burning, for, as already mentioned, lime, 
if left long enough exposed, will eventually all become calcium carbonate 
again. This is the form, of lime usually supplied as agricultural lime. 

Carbonate of Lime. 

This is present in agricultural lime, having been formed from slaked' 
lime on exposure. Carbonate of lime is also obtained in chalk and all 
forms of limestone direct. If applied as a land dressing this form of 
lime, to be of the best service, must be in ,as line state of division as pos- 
sible, and, therefore, when purchasing limestone for such use it should 
be stipulated for, that it be finely giound. When finely ground, it can 
be more evenly distributed. Its effectiveness is also increased, owing in 
a great measure to the greater surface exposed by the fineness of rhe 
particles to the action of the soil acids. Some deposits, of carl>onate of 
lime are better adapted on that account for dressing soil than others. 
Chalk will easily crumble into a fine powder when dug out and allowed 
to become dry with exposure. Other forms which bear a striking re- 
semblance to ordinary sandstone are also easily ground. Shells, botb. 
of fresh and salt waater origin, are much denser in structure, and offer* 
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consider 111 resistance to the grinding process. They are generally less 
bulky weight for iveight, as compared with the more friable deposits, 
and proportionately less likely to disintegrate as readily in the soil. 


Gypsum (Sulphate of Lime). 

Besides the natural deposits obtainable as carbonate of lime, consider- 
able deposits exist of gvpsum. Gypsum is lime (CaO) in combination 
with one part of sulphuric add (Hj5S04‘) and two of water (H'oO). it 
possesses the following formula: — 

CaSO, ‘ 2H.O 


The molecular weight being ; — 

Sulphate of Oxide of Calcium 

Calcium. (lime). 


CaSO, 


2 H .,0 


172 

therefore as 172 


CaO 

56 


: 100 : 

56 X 100 
1-2 


Sulphuric 

Anhydride. 

SO., 


Water 


4 - SUg + 2H.2O 

80 ^6 

the percentage of lime (CaO) 
:;2.5| CaO 


Thus. TOO ibs. of gypsum will yield 32.54 lbs. of lime. Gypsum 
being already in comlnnation with an acid (H-0SO4) does not possess the 
power of combining with and neutralizing the acids in. the soil, so that 
it is useless as a dressing for sour land. Furthermore, as its Ume con- 
tent is only altout one-third that of lime as shown al:)ove, its claims to 
recognition as a substitute for burnt lime can only be reasonably enter- 
tained when the price and cxuivenience of the deposit are such as to 
counter-balance the extra cost of handling, rail, carriage, &c. 


The Relative Value of the Different Forms of Lime. 

56 ll)s. of fresh Imrnt lime contains the same amount of lime as — 

56 ibs. of fresh ground lime. 

74 ibs. of water-slaked lime. 

IOC lbs. of carbonate of lime (as a powder— ground limestone, 
chalk, &c.), 

100 lbs. of old air-.slaked lime. 

172 lbs. of sulphate of lime (as gypsum). 

llie equivalent value is. therefore, as follows:— 

100 lbs. of fresh burnt lime is eciuivalent to — 

155 lbs. of water- slaked lime. 

178.6 lliS. of carbonate of lime (as a powder). 

307.3 Ibs. of sulphate of lime (as gymsiim). 

Standards. 

Lime.’— A gofad quality lime should contain at least 85 per cent, com- 
liined oxide and carbonate, of which not more than 10 per cent, shall 

\:m present as carbioiiate. 

Slaked Lime . — A good quality slaked lime should contain at least 
.85 per cent, of combined oxide, hvdrate, and carbonate, of which n.ot 
more than 10 per cent, shall be present as carbonate. 
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Carbonate of Lime . — A good quality carbonate of lime should contain 
at least 85 per cent, of carbonate of lime, and pass through a sieve of 
50 meshes to the linear inch. 

Gypsinn . — A good quality g>psLim should contain at least 30 per cent, 
of calcium oxide. 

All other grades should lie sold on a guarantee, stating their calcium 
oxide content. 


Money Value of Lime to the Farmer. 

On some land the beneficial elfect of lime may lae worth ]^er 

ton. On other land it may be worth only per ton, according \o the 
greater or less ill-effect on the crop returns of the defect which it remedies. 
What, therefore, is the money value of lime delivered on the farm can 
only be ascertained as a result of experiment and careful record of the- 
cost compared ^vith the increase of crop returns over a {period of }'ears. 

Assuming standard lime as above (75 per cent. CaO, and 10 per cent. 
CaOOij) tO' l>e worth los. per ton on the farm, then - 

Standard slaked, lime (75 per cent. (hiO and CaH.,02, and 10 per 
cent. CaCOjj) is worth 2s. 3d. per ton on the farm. 

Stajidard. carbonate of lime (85 per cent., fineh' ground CaCilO;] (ground 
limestone., &:c.) is worth i6s. rod. per ton on the farm. 

Standard gyfsnm (30 per cent. CaO) is worth 9s pd. per ton on the 
farm. 

It does not follow that if a farmer can get gypsum landed at the 
nearest railway station to him for 9s. qd. per ton that it would pay 
him as well as tO' l.)uy freshl\’ burnt lime landed at the station at 30s. 
per ton, for the cartage to the farm and the cost of distribution would 
be three times as much in the former case as it would in the latter. 
Still les.s would it pay to Imy the bulkier form of lime, paying the above 
rates at the sending end, for the freight of 3 tons would have to be paid 
for in the case of gypsum additional on the cost, as against the freight 
charges for i ton in the case of liurnt lime. 

Table showing the Names, Chemical Formula, and Synonyms of 
THE Different Forms of Lime. 


Name. ! Chemical Fornmla. Synonyms. 

Xo. ... 

No. 2. — Slaked Lime ... 

No. 3. — Carbonate of 
Lime 

No. 4. ^Gypsiun 


Note. — Nos. i and 2 are known as hot lime. Nos. 3 and are known as mild lime 
Hot lime is much stronger in its action in decomposing organic matter than tlie mild 
limes. 


Calcium 0.x ide 
CaO 

Calcium Hydrate 
CaH.to., 

Cal ciiim Carl »oii at e 
CaCOa 

Calcinni Sulphate 
CaSO, & 2 H.O 


Quicklime, stone lijue, lump lime, 
cau.stic lime, builders" lime, 
burnt lime, ground lime 
Hydrate of lime, water- slaked, 
air slakeil, slacked lime 
Limestone, chalk, marble, shell, 
shell-sand, marl, ground lime- 
stone 

Copi, sulphate of lime, land 
plaster 
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V. 

THE PRACTICE OF LIMING. 

By A. E. V. Richardson, Jl.A., B.Sc., Agricultural Sufcr intend mi. 

The value of lime as a means of ameliorating certain classes of soil 
has been known from the very earliest times, and was the subject of com- 
ment by manv of the ancient* writers. During comparatively recent time- 
there are manv instances on record where liberal dressings of marl and 
chalk have had a most marked and favorable effect on the fertility of the 
soil for generations. According to Hall, there are certain fields on the 
Rothamstead Experimental Station known to have received heavy appli- 
cations of mar] more Than a century ago, which to-day exceed in productive 
value adjoining fields which were not so treated. 

That the presence in the soil of a sufficiency of lime in the form of 
carbonate is a fair guarantee of it.s fertil.ty and productive power is 
indeed generally recognised, and this view finds its expression in the well- 
known maxim, A limestone country is a rich country."' 

In this article will L.e considered briefly the forms in which lime may 
be applied, its action on the soil, the rate, time, frequency, cost, and 
mode of application, and the method of determining the soil requirements 
with regard to lime. 

1. Forms in which Lime may be Applied. 

These will be dealt with in greater detail in Mr. Scott's article. It 
is only here necessar}' to mention that lime may be applied in four distinct 

tOTins : — 

(1) As Larhonatc, Ca(JO.{, in tlie form of ground limestone, marl, 

chalk, ‘‘unburnt lime,'' “dilute lime,"" shells, &c. 

(2) As Oxide, CaO, in the form of quicklime, “hot lime,"" 

caustic lime," or burnt lime,"" “ unslaked lime,"" 
“'lump lime."' 

(3) As Hydrate, Ca(OH)2*. m the form of slaked lime. 

(4) As Snifhatc, CaSC)4 . aH^O, in gypsum, or “land plaster."’ 

It is of importance to the farmer to realize that the relative value of 

these substances depends mainly on the percentage of lime present in the 
respective compounds. Now, if 178.6 lbs. of pure ground limestone 
(carbonate of calcium) are burnt in a kiln, 78.6 lbs, will disappear into 
the air as carbonic acid gas, and 100 lbs. of quicklime (oxide of calcium) 
will be left behind. That is to say, 100 lbs. of quicklime are equivalent 
to 178.6 lbs. of ground limestone or any other form of pure “ carbonate 
of lime."’ 

Again, if the 100 lbs. of qnicklime lae thoroughly slaked with water, 
132 lbs. of slaked lime (hydrate of calcium) will be obtained. Finally, 
if this amount of slaked lime be properly neutralized with sulphuric acid, 
307 lbs. of “land plaster "" or gypsum (sulphate of calcium) will be 

produced. 

These figures are of practical importance. It will be seen that there 
is precisely the same amount of “lime"" in 178.6 lbs. of carbonate or 
ground limestone, 100 lbs. quicklime, 132 lbs. of slaked lime, and 307 lbs. 

of gypsum.. 

That is, if a farmer wished to purchase the equivalent of i ton of 
pure lime, he would requTe approximatelv the following quantities: — 
I ton of quicklime, 1.3 tons of slaked lime, t.8 tons ground limestone, or 
3.1 tons of gypsum. 
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2. Action of Lime on the Soil. 

The object of applying lime to the soil is. not the same ns that involved 
in the application of ordinary fertilizers.. Fertilizers, such as super- 
phosphate, Thomas’ phosphate, guanO', &c., supply the soil with elements 
of plant food in which the soil is actually deficient, and they are applied 

in relatively small amounts, i.e., from | cwt. to i cwt. per acre under 

ordinary farming conditions. Lime, however, is applied because of its 
indirect effect upon the soil, /.c., because of the effect it produces upon 
the chemical composition and physical and biological conditioii of the 
soil, and not because it is actually wanted to supply the plants’ immediate 
requirements. It is not in itself a plant food, as phosphoric acid is, 
except tO' a very limited extent, but nevertheless, the application of lime 
in suitable quantities has a most marked effect on soils wanting in lime. 

Tw^e corrects soil acidity . — Perhaps the most important effect is that 
lime being alkaline neutralizes the acidity of the soil, and thus 

promotes vegetation. Most of our agricultural crops cannot thrive 

in a soil that is sour or acid, but must have a soil that is 
neutral or basic in character. Soils tend to become sour from 
various causes. In regions of heavy rainfall, lime is being constantly 
washed out of the surface layers. At Rothamstead this loss amounts to 
800 lbs. of lime per acre per annum. Carbonic acid gas, which is 
present in all soil water, has, the power of dissolving lime and carrying 
it off in the drainage waters. It is the presence of lime in solution that 
causes the hardness ” of certain waters, and it is owing to the power 
of the soil waters to dissolve lime that the formation of limestone caves 
is brought about. 

Again, the organic matter or the humus of the soil is constantly under- 
going decomposition, and, as a result, various organic acids are formed 
in much the same w,a\', as ensilage becomes acid and sour on exposure. 
Now, lime is the natural base by means of which these acid substances in 
the soil are neutralized. Hence, if for any reason the soil has become 
acid, then a dressing of lime is an indispensable preliminary for satis- 
factory crops. This is more particularly true of such leguminous crops 
as clover and lucerne, for these wdll not thrive on soils that are sour and 
acid in character. 

Lhne lih crates flant food. — Lime is a very powerful soil stimulant, 
and is very effective in liberating plant food. Most of tlie phosphoric 
acid and potash present in the soil is present in insoluble combinations that 
cannot be used bv the plant. 

The application of liberal dressings of* lime renders such insoluble 
compounds as iron and aluminium phosphates more susceptible to the 
solvent action of the soil water by converting them into pliosphate of lime,^ 
and thus making them immediately available to the crop. 

Lime also replaces potash in its in.soUible combinations in the soil, and 
thi.s probably accounts for the beneficial action of lime, particularly when 
applied in the form of gypsum, on those crops which require relatively 
large amounts of potash, e.g.^ lucerne, clover, and other legumes. The 
action of lime on the organic portion of the soil is extremely important. 
It hastens the decay and decomposition of the organic matter, and greatly 
promotes the process of nitrification. 

1.11710 iinfroves the mechanical condition of the soil. — The effect of 
lime on the physical constitution of the soil is very marked. Stiff clay 
soils are rendered more friable, far less adhesive, more open and porous 


* Th^nard. 
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in character by the application of 
a liberal dressing of lime. lame 
causes the ^'ery fine particles of 
silicate of alumina,, which are re- 
sponsible for the tendency of clay 
soils to set hard, to coagulate or 
curdle and aggregate into relatively 
large particles. Thus the soil 
becomes more open, its porosity 
and permeability are increased, 
and the soil tends to become drier, 
more friable, and more easily 
g culti\'ated, and thus more corn 

< genial conditions for the develop- 
^ ment of the plants’ roots are 
g provided. 

^ With liglit sandy soils quick- 

o lime should be used with discre- 
§ tion. When, howe\’er, lime is ap- 

< ])lied to .such soils in the form of 
o carbonate, it has the opposite 
2 effect to that e.xerted on clay soils, 
0 and tends to hold the soil particles 

together, and to increase the capa- 
- city of the soil for retaining 
g moisture, 

H TJuie improves the biological 
^ condition of the soil. — On rich 
, peaty soils, lime may be used 
g with considerable freedom. These 
g .soils are very liable to become sour 
g owing to the decomposition of the 
. large amoiint of organic matter 
y they contain, and the consequent 
^ formation of \’arious organic acids. 

This decomposition is brought 
^ about through tlie agency of count- 
^ less millions of microscopic 
% bat'teria, and one may say that thc^ 
fertility of any gi\’en soil is very 
largely dependent on the nature 
and activity of the teeming bac- 
terial population it holds. The 
functions of some of these soil 
germs have been discussed else- 
where.* It need only be added 
that the presence of adequate sup- 
plies of lime in the form of car- 
fjonate will insure in the soil a 
vigorous and beneficial bacterial 
flora, and will consequently en- 
hance the fertility and productive 
power of the soil. 


* ^mrml ^ Victoria), September, ,U)12. 
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Quantity per Acre and Frequency of Application. 

The quantity of these various lime compounds to lie used will depend 
on the nature of the soil, the oliject of the application, the formnn which 
the lime^Ts applied, and the cost of the material. The maximum dressing 
will be required on stiff clay soils, in which it is desired to effect an im- 
provement in the physical condition, or on peaty soils rich in decaving 
organic matter. The minimum dressing is required for light open sods 
deficient in organic matter. On these latter soils, indeed, the use of 
quicklime, especially in large quantities, should be avoided. Ground 
limestone or '‘unburnt lime’' will give far more satisfactory results. 

For stiff clay soils or sour peaty soils which have never yet received 
any lime, very little material effect will be observable with a lighter 
dressing than 10 cwt. of quicklime, or its equivalent in slaked lime, while 
considerably heavier dressings may be applied with profit. To bring 
about a material im|)rO'Vement in the mechanical condition of very stiff 
clays from i to 2 tons of lime ma>' be necessary for an initial dressing, 
and this will be sufficient for a numlier of years. Such a hea\'y dressing 
may seem at first sight a very unprolitable venture to farmers accustomed 
to an annual expenditure of as. 6d. tO' 5s. per acre for artificial manures 
It must be rememlrerecb however, that with a dressing of lime the effects 
la.st for a long period, and the initial cost must he spread over a period 
of years. 

On lands rich in decaying organic matter, and in reclaimed swamps, a 
very liberal application of lime wdll also' be necessary to insure the best 
results. On light soils, loose and open in character, application of lime 
must be smaller. If these soils are wanting in organic matter, carbonate 
of lime should be used in preference to quicklime or slaked lime. Car- 
bonate of lime is mild in its action, and it may lie applied to any soil 
without danger. 

Marl, which is an impure form of carbonate of lime, is usually applied 
in very heavy dressings, amounting to tons per acre, but on account c)t 
freight its use must necessarily be confined to the neighbourhood of marl pits 

Many years ago it was the custom in Europe to apjdy lime in very 
large dressings at long intervals of time. Frequently 5 tons per acre were 
applied. Recent investigations in America have conclusively demon- 
strated the futility of this practice. It is now generally recognised that 
the secret of success in liming land is to apply the lime in comparatively 
small doses at frequent intervals and tO' supplement the dressing of lime 
with organic matter and phosphates. 

Professor Wright, of GlasgO’W, carried out a .series of experiments with 
lime over a period of eight years. He applied 4 tons of lime per acre 
ill one, two, four, and eight applications tO' four different experimental 
plots. As a result of the first eight years' work, he says, The largest 
increases of crops were obtained in this experiment from annual applications 
of TO cwts. of burnt lime per acre. Applications of 5 to 10 cwts. per 
acre per annum gave profitable results, but larger dressings of i, 2, and 
4 tons proved very unprofitable.’’ — (Tenth report, West of Scotland Agri- 
cultural College, 1 91 1.) It must be added that the soil on which Professor 
Wright was working was a loam in high condition. 

Mode of Application. 

Lime may be applied by hand, with ordinary fertilizer drills, or by 
means of specially constructed limespreaders. The advantages of the lime- 
spreaders are that comparatively small amounts may be spread with great 
regularity, and with the minimum of labour and of physical discomfort. 
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[a) If spread by hand, the lime may be placed on the ploughed 
land ill small heaps at regular inteiu'als. and co\*ered with fine soil. 
If quicklime be used, it may be allowed to air slack ” by 

atmospheric moisture, or by showers of rain, in which case a mixUire 
of carbonate ancl hydrate is obtained ; or it ma)’ be slaked quickly 
by the addition of sufficient water to break down the mass into 
fine powder. If this latter operation be judiciously performed, and 
excessive amounts of water be avoided, the whole mass will break down 
into very fine powder which will act most beneficially on the soil. After 
slaking, the lime may lie mixed with earth (to facilitate evenness in d'stri' 
bution and render it less objectionable to handle), and then spread with a 
■shovel and harrowed in. 

Since lime naturally tends to ^'sink'’ in the soil and to be removed 
by solution from the surface layers, it is unadvisable to plough it in and 
thus place it at the Ijottom of the furrow. The better practice is to 
spread it on the surface and harrow it in- 



FIG. I. — LIMESPREADER. 


, ground limestone may be sown with an ordinary seed 

dnO, but OTly in relatively small quantities, i.e., a. few cwt. per acre 
If larger dressings are to be applied with the drill, it becomes necessary 
to p over the land twice, which obviously increases the cost of the appli- 

“ number of .specially constructed limespreaders 
now on the market, which will satisfactorily sow from 2 or 2 cwt up to 

V"' The general principle of these 

Jrits Ted into a V-shaped hopper containing a 

Sie is ^ ^ which the 

a set of teethfor by a set 
regulated bv an alteration in the 
procurable on theAr represent three limespreaders 

Cv “wor? n Spreaders do ve^ satis- 

tavtorv work, and will spread from 3 cwt. to 2 tons of lime pL acre 
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with regularity and accuracy. It would be a distinct advantage to- h.a\'e 
larger hoppers, more especially when fairly liberal ^dressings are used, 
so as to avoid the necessity for filling up so often. The price of the 
spreaders also seems rather high, especially for the small settler. It is 
interesting to note that the farm dray is being adopted for limespreading. 
Figure IV. represents a limespreader, made by Mr. H. W. Kerle, of 
New South Wales, attached to the back of an ordinary dra}' ; and Figure V. 
shows a field in the act of being limed with this machine. The ad\'antage 
•of this arrangement is that a. good load of lime may be started with in the 
dray, and the hopper replenished as the spreading proceeds. I am 
indebted to Mr. Geo. Vakler, Superintendent of Agriculture of New South 
Wales, for the photograph of this machine in action. 

If a simple and cheap limesp reading device could be made and attached 
to the back of an ordinary farm dray, and w^orked by a sprocket from 
the box of the wheel, it would be a great con^^enience to a farmer desirous 
•of applying lime in liberal dressings. 


Time of Application. 

The most suitable time to apply lime is in the autumn— a month or two 
before seeding. Onicklime or slaked b'me may interfere with the germina- 



FIG. 2.— FORCE FEED LIMESPREADER. 


tion of the seed if sown too close to seeding, but its power to injure seeds 
gradually disappears, as it changes into the form of carbonate by contact 
with the soil, and in this form- it is quite innocuous to* germination or plant 
life. Quicklime and slaked lime may be applied at other seasons of the 
year, provided the lime is very thoroughly and uniformly worked into the 
soil by means of the harrows before the crop is sown. Carbonate of lime, 
chalk, ground limestone, ‘Ainburnt lime or ground limestone, 
may be applied at any time without risk, and the farmer may, therefore, 
consult his own convenience in applying these. 

Cost of Material, 

An important practical consideration to the farmer is the cost of the 
lime. At present, good agricultural lime containing over 90 per cent, of 
calcium oxide may be purchased for 25s. per ton. This agricultural lime 
is a by-product in the manufacture of builders’ lime, which costs over 
J[^2 per ton. Now, as a source of lime, this burnt lime is relatively much 



6.14 


[lo Oct., .1912. 


Journal of Agncidturc , \icioria. 


cheaper than ground limestone. nK.ire especially when freights are^ taken 
Into consideration. As pre\-iously stated, .1 ton of burnt lime is equi\'alent 
in lime content to 1.3 tons of slaked lime, and i.8 tons of ground lime- 
stone or carbonate. Hence, if burnt lime is quoted at 25s. per ton, ground 
limestone, leaving freights out cd consideration, is worth, as a source of 
lime, only 14s. per ton. The present price is £i per ton. The freight on 
a. ton. of burnt lime is 5s. qcL per 150 miles. The freight on an iUjuiralent 
amount of lime in the form of ground limestone would therefore be 5s. qd. 
X 1.8 = 9s. 7d In other words, if a farmer, situated 150 miles from a 
lime quarry, were to purchase the equivalent of a ton of pure lime in the 
form of burnt lime and ground limestone, his purchase would pan out as 
follows ; — 

I ton of burnt lime at 25s.. plus freight, 5s. 4d =308. qcl. 

Eqiiivaleirt in ground limestone^ i. 8 tons at £\ per ton, freight, 
9s. 5s. yd. 

So that the lime in ground limestone would really cost him 50 per cent, 
more than in burnt lime. This should not be. ^Wth the vast deposits of 



FIG. 3. — LIMING LAND FOR LUCERNE. 


high quality limestone in this State, and the impro\’ed rockgrinding nia~ 
chmery now available, it should be possible to bring the price of ground 
limestone to nearly half its present level. With an increasing demand for, 
and an increasing output of grciiml limestone, the price will doubtless drop 
consideralfy. The price must drop if it is to be used extensively. In 
other countries the ultimate cost to the farmer has been reduced by free 
haulage on the railways. Whether Victoria should follow in this regard 
is a matter of railway policy. It is to the farmers' interest, however, that 
lime and ground limestone or carl>r>nate of lime should be railed at bedrock 
rates. It is also tO' the farmers’ interest that the various lime compounds 
on the market should be sold on a guarantee basis just as is now done with 
p,liosphatic nitrogenous and potassic fertilizers. 

What Form of Lime to Use. 

Ue have already seen that lime may be applied in the mild form of 
carlonate, in the active form of burnt lime, slaked lime, or quicklime, and 
ill the form of ‘‘ land plaster '' or gypsum. With regard to gypsum, it 
must be imclerstcod that on som.e' .soils it has little or no waliie. It improves' 
the mechanical condition of stiff clay soils, and "liberates large amounts of 
potash, but it dck^s not correct the soil acidity. ■ It is not .alkaline, and 
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therefore it cannot take the place of lime in acid soils. It has a ^'alue for 
stiff clay soils, and under certain circumstances for potash loving plants 
like clover and lucerne, but it will not relieve a soil of its sourness. More- 
over, as a source of calcium, it is very expensive, containing but 34 per- 
cent. of limC; and therefore worth alroui 8s. per ton compared with present 
market values of the other forms. 

With regard to the remaining forms of lime, viz.: — lime (carbonate), 
and quicklime (oxide), much depends on the cost and the nature of the 
•soil to which the compounds are applied. The relative cost of ground lime- 
stone and burnt lime has already been discussed. 

It may be said that to the farmer in outlying districts, remote from lime- 
stone quarries, where freights must enter into consideration, the most con- 
centrated form, i.e. burnt lime, will be cheapest. In the neighbourhood of 
marl pits and quarries, ground limestone or marl will probably be the most 
economk'al form to use. 



FIG. 4 - — LIMESPREADER ATTACHED TO A FARM DRAY. 


On stiff clay soils, peatv lands, and reclaimed swamps, burnt lime is 
most efficacious. On other soils, carbonate of lime will give more beneficial 
and more lasting results. 

The most extensive investigation ever made into the relative merits 'of 
burnt lime and ground limestone, in comparative tests, is that conducted 
by the Pennsylvania Experimental Station. Eciiiivalent quantities of lime 
in the form of ground limestone and burnt lime were used every four years, 
and, as a result of 25 years' work. Dr. Frear says — The yields from car- 
bonate of lime (ground limestone) showed superiority under the conditions 
of this experiment over those following the application of an equivalent 
appIicatioiT of caustic lime.'' 

Precautions to be Observed in using Lime. 

Several matters need to be guarded against in applying lime— (i) Lime 
has a constructive and a destructive effect on the soil. Its constructive effect 
is observed in the correction of soil acidity, the stimulation of leguminous 
growth in the jiastures, the promotion of nitrification and other bacterial 
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activity, and the improvement of the mechanical condidon of the soil. Its 
destructive effect is due to its caustic character, it rapidly de.stroys humus, 
and thus tends to rob the soil of its most valuable constituent. According 
to the Pennsylvania experiments quoted above, this loss was equivalent to 
the loss of 375 lbs. of nitrogen per acre in the first 9 inches of soil 111 
sixteen vears, Ic. equal to 37! tons of stable manure per acre. Hence, in 
liming, provision //u/st be made for the restoration of this organic matter 
by green manuring or the use of organic manures, like farmyard manure, 
and also bv the avoidance of stubble liurning. 

Furthermore, on soils deficient in organic matter, ground limestone or 
dilute lime should be iise<i in preference to caustic lime. 

(2) There is an old couplet which runs — 

Lime and lime without manure 

Make both farm and farmer poor.’' 

Liming must not l>e regarded as a suhstiMe for manuring. Phosphates 
must be used in conjunction with lime to secure the best results, and the 
siippiv of organic matter or humus must also be maintained. Unless these 
points are l>orne in mind, liming will deplete the soil of its fertility. 

When does a Soil need Lime. 

1. The nature of the vegetation often indicates whether lime is wanting 
or abundant in a given soil. The habitual presence in the crops of such 
weeds as sorrel and plantain, whicli are fairly tolerant of acid soil con- 
ditions, is an indication of the lack of lime, just as the continual appear- 
ance of vigorous clovers and trefoils in the pastures is a fair indication of 
the presence of a sufficiency of lime. The nature of the vegetation is a 
reliable, but not an infallible indication of the requirements of a soil as- 
regards to lime. 

2. There are several simple te.sts which roughly indicate whether or 
not a soil is in need of lime. If a soil is acid or sour in character, it is 
deficient in lime. A rough practical method of determining whether a given 
soil is acid is to take a strip of blue litmus paper (which may be purchased 
from any druggist), and place it between the broken halves of a ball of 
moist soil. If, after standing for some little time, the litmus turns red in 
colour, the soil is clearly acid in character and in need of lime. 

3. If a soil contains a sufficiency of lime in the form of carbonate, it 
cannot be acid in character. A rough test of the amount of carbonate of 
lime in a soil may be made by taking a hollowed out ball of soil and pour- 
ing in a few drops of strong spirits of salts or hydrochloric acid. If much 
lime in the form of carbonate exists, a brisk effervescence will take place, 
while, if small quantities only are present, only a few bubbles will 
appear. 

4. ^ Some idea of the requirements of a soil for lime may be gained by 
studying its chemical analysis. The total amount of lime present in the- 
the soil may be determined with accuracy by chemical analysis, but such 
analysis can throw little light on the form in which the lime is present. 
If the greater jjortion of the lime is present in the form of phosphate, or 
siiicate, or sulphate, it will be of practically little value in keeping the- 
soil '' sweet.''^ Paradoxical as it may appear^ some soils known to contain 
large^ quantities of Mme ha.ve given increased returns when dressed with 
this ingredient; whilst, conversely, some,, soils with a relatively low per- 
centage of lime have proved unresponsive to further applications. Hence 
the form in which the lime ^ is present, rather than its total amount, is 
the important factor in deciding whether lime is required. The four 
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indicators dcscrilred aliove all have their limitations, but to tlie experienced 
worker they are of service as rough guides in feeling the pulse ijf the laud 
^vith I'espect to the need of lime. 

5. — Experiments with Lime. 

By far the most satisfactory and practical method of testing the land 
is by the establishment of experimental plots with varying dressings of 
lime. By this means every farmer can test the requirements of the soils 
on his farm. In order that the information gained should he of value» 
it is alcsolutely necessary to^ conduct the experiments o\er a lengthy period. 
Indeed, the most satisfactory results can only be obtained when the plots 
are permanent in character, so that the effects of each particular dressing 
can be noted. The full effects of lime are never immediately discernible. 
Time must lae allowed for the beneficial changes tO' be wrought. 

Icxperiments were laid down last autumn at Rutherglen, Wyuna, and 
on private farms in the Western district, Central district, and in Gipps- 



FIG. 5. — LIMING LAND. 


land, to test the xadiie of lime under vaiyxing conditions. Tlie experiments 
were designed to seek definite informarion on the following points : — 

(//) The value of dressing.s of lime var)ing from 5 cwt. up to 2 tons 
per acre when applied to lucerne, liarley, wheat, and rape 
crops, in order to determine the effect of lime, and the most 
suitable amounts to apply for legumes, cereals, and non- 
leguminous forages. 

(/;') The periodicity of application that will lead to tlie most profit- 
alt le results. 

ic) Tlie value of lime when used in varying quantities with and 
without phosphates, nitrates, and potash, singly and in com- 
liination. 

(d) The effect cf Ume when used with and without green manures. 

(e) The effect of lime when used iii various two, three, four, and 

ri\'e course rotations. 

{/) The rt'lative merits of eipiivalent forms of lime when applied 
in the form of (juicklime, carbonate of lime, and gypsum, to 
ilift’erent crops and different soils, with and without supple- 
mentary dressings of phos])hates and organic matter. 

X 


12315. 
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Sonie time must elapse before any deliuite conclusions can be drawn 
from these field experiments, but each year indications of value should be 
obtained. The experiments will be extended and laid down in permanent 
plots at the Central Experimental Farm, probably next autumn 

Unfortunately, ^-ery litrle experimental work has been done on the 
lime question in Australia. It is admitted that there are wide divergences 
in Australian and European agricultural practice. This was referred to 
in dealing with the nitrogen question in the September issue.* It may so 
happen that in some details of liming, Australian soils may require spjecial 
treatment. If so, the pro.seciition of definite experimental work in each 
of the ciimaticaliy different districts of the State under y:n*ying conditions 
of soil treatment will indicate the direction in which improvements in 
existing and traditional practice may be brought about. 


Summary. 


3. Lime may be applied in one of four forms: quicklime, slaked lime, 
ground limestone, and gypsum. 

2. One ton of quicklime is equivalent to 1.3 toms slaked lime, 1.8 tons 
of carbonate of lime, and 3,1 tons gypsum. 

3. Lime has an important chemical, mechanical, and biological effect 
on the soil. 

4. It liberates phosfmates and potash, decomposes organic matter, pro- 
motes nitrification, and corrects the soil acidity. 

5. It makes clay soils more friable, and tends to bind sandy soils. 

6. It stimulates bacterial activity, and promotes soil fertility. 

7. It may be applied in dressings from 5 cwt. to 2 tons per acre, 
according to the kind of soil, kind of crop, and according to the frequency 
of application. 

8. Small dressings frequently applied are more profitable than heavy 
dressings applied at long intervals. 

9. Lime is tiest applied by special Iime.spreaders. A good, handy man 
can make one to work from the back of a farm dray. 

10. Quicklime and flaked lime are best applied in autumn, at least 
some weeks before the seed is sown. Carbonate of lime may be applied 
when convenient. 


11. It quicklime can !;>e purchased for 25s. per ton, then carbonate of 
lime is worth alout 14s. per ton. 

12. Quicklime and slaked lime give quickest results. Carbonate of 
lime is slower, but is ultimately the most profitable. 

13. Lime dptroys humus, therefore, keep up the supply of organic 

matter to the soil, by green manuring. 

14. Lime niiist be supplemented with phosphates to keep the soil pro- 
ductive. ' . 


15. There is urgent need for systematic and 
work in connexion with liming problems. ' 


permanent experimental 


* Jmif ml &f AijrkuMitri ■( Victoria), September, 3912, }>. 343. 
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THE RELATION OF LIME TO SOIL FERTILITY. 

Bv John IT. Paterson, B.Sc.. Ph.D., Experimentalist . and P. R. Scott. 

Chemist for Agricnltnre. 

A manure is a substance used t<3 supply a necessary plant food to the 
soil. Phosphoric acid is a necessary plant food which is often deficient 
in soil, and superphosphate may be employed to supply this. Super- 
phosphate is thus a. manure. 

Lime is also a necessary plant food. But in practice a soil never con- 
tains too little lime to serve as plant food for the next crop. In the strict 
sense of the term, therefore, lime is not a manure. 

The beneficial action exerted by lime in a soil is indirect. Lime is a 
.strong base. An acid is a sour substance. When a strong base is added 
to an acid, it combine.s< with it, and the sourness disappears. Most of the 
improvements effected in soils bv lime are due to its basic character. Its 
action is to keep the land from getting sour. 

Lime in Soils. 

Lime exists in a soil in various forms, but always combined with an 
acid. It is combined with sulphuric acid in sulphate of lime (gypsum), 
with phosphoric acid in phosphate of lime (bones, super, &c.), and with 
silicic acid in silicates of lime of various degrees of complexity. In all 
these compounds the acids are strong, and they hold the lime firmly. In 
sulphate, phosphates, and silicates of lime, the lime is held so firmly that 
it is not available as a base. Gypsum or bones cannot remove soil acidity. 

Carbonate of lime is another form of lime existing in soils. It is a 
compound of lime with carbonic acid. Carbonic add is a weak acid, and 
is also volatile, so that it is easily driven out from carbonate of lime. 
When this happens the lime is available as a base. 

So far as the lime content of a soil is. concerned, carbonate of lime is, 
for most purposes, the only form that counts. It is valuable because it is 
easily decomposed, thus yielding free lime on demand. If a. soil has not 
got a suitable supply of carbonate of lime, then liming is necessary. 

Forms in which Lime m.\y be Applied. 

Lime may be applied to soils in various forms, viz., as free or hot 
lime, as slaked lime, or as carbonate of lime (see Mr. Scott's article herein). 
The value of lime in these forms lies in the fact that if not already car- 
bonate of lime, they are soon changed to carbonate bv the carbonic acid 
of the .soil. The soil has then a supply of lime tied up as carbonate, but 
available when required. 

Effect Depending on Fineness of Division. 

When carbonate of lime in the soil is decomposed to furnish available 
lime, the action takes place on the outside of the particles of carbonate 
of lime. The larger these particles the smaller is the surface exposed 
for the same weight of carbonate, and the slower, consequently, will it 
act. The l^enefit derived from the presence of carlaonate of lime in a soil 
depends, therefore, not only upon the quantity present, but also upon its 
■fineness of division. 


X 2 
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Burnt and slaked lime give very finely divided carlxmate of lime in a 
soil because of the chemical action* ©f slaking. Lime added _ a s_ carbonate 
(ground limestone) is always mo-re active the more finely it is ground. 
With this material it is recommended that at least 35 per cent, should 
pass a sieve with 10.000 meshes to the square inch. Fineness of grinding 
becomes more important when the quantity applied is small. 

The Soil Loses Lime. 

Under natural conditions there is a marked tendency for the supply 
of carbonate of lime to diminish in the surface soil. Carbonate of lime 
is practically insoluble in pure water, but in water containing carbonic 
acid it goes into solution as bi-carbonate, which forms the chief ingredient 
in the drainage waters from many soils. Again, a certain quantity is 
removed in farm crops, while earth worms in certain cases contribute b}' 
gradual! V burving the coarser fragments. The use of certain manures 
such as ' superphosphate and the potash salts, and notaldy sulphate of 
ammonia, gradually deplete the soil in carbonate of lime, rhe combined 
result of these withdrawals may be very considerable, and it is estimated 
that certain of the experimental fields at Rothamsted have lost from the 
surface soil during the past 32 years carbonate of lime at the rate of 800 
to 1,050 ]b. per acre per annum. 

It is an old saying that ‘‘ lime sinks in the soil.” So much is this the 
case that e\'en soils on the limestone formation may be found to require a 
fresh application of lime at the surface. 

Quantity OF Lime Required in Soils. - 

Di,sciissing the percentage of carbonate of lime required in soil, Hall* 
places the danger limit between J and | per cent. Judging from numerous 
analyses of Victorian soils made by the Department, it is apparent that 
the great majority of them fall into the category of soils which require 
lime. Notalile exceptions are found in the Mallee and in the dark soils 
of the Winimera. 

When is Liming Necessary? 

Chemical analysi.s can tell when a soil requires lime, because the per- 
centage of carfionate of lime falls too low. It is a less sure guide as to 
when a soil doe.s not require lime, because the carbonate of lime present 
may exist in relatively large lumps. 

Clay and peaty soils require more lime to be present than do sandy 
soils low in organic matter to maintain them in good working order. 

Litmus paper is .stained blue with a vegetable colouring matter. Acids 
change the blue colour to red. If a little soil is placed on litmus paper, 
moistened, and left standing for a few minutes, the soil may be washed 
off and the paper examined. If the paper is clearly reddened, this indi- 
cates that the soil is acid and requires lime. But a soil may re( juire liming 
when it fails to give the acid test. 

There ar.- limits to the u.sefiiln€s.s, therefore, both of chemical analysis 
a^nd of the litmus, test, when we inquire whet,her cr iK,:r a soil requires 
lime. The surest way to know is to make trial applications of lime, and 
watdi the results. This '.matter will be referred to later on. Meanwhile 
it may assist Uj an understanding, of the effect of such app]icat,ions if., we 
proceed tO' consider some of the more important actions exerdsed'^ bv lime 
upon the soil ami crop. 

* Bd. A fr e.. Lond., 19t>6. 
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Mechanical Effect of Lime. 

When a clay deficient in lime is wetted it becomes , sticky and swells 
up somewhat after the manner of starch paste or glue. On drying it 
becomes very hard. If lime, however, is added, the clay will not puddle 
well, and on drying it crumbles. Fig. i shows an ordinary clav from 
the Western Plains rubbed .up with water. The photograph was taken 
20 hours after the cylinders were set up. No. i had nothing added to the 
clay ; the clay remains swollen up in the water, which is still muddy. 
In No. 2 the addition of lime has cau.sed coagulation (sometimes referred to 
as flocculation) of the clay, which has then settled down as a fine powder. 
No. 3 got neutral carbonate of lime, which is practically insoluble, and 
hence had no immediate action. No. 4 got gypsum, which, like lime, is 
sufficiently soluble to act Soluble lime compounds produce this coagulat- 
ing effect on clay soils which then become more friable and porous, suffer 



1 . Control blank. 2. With lime. 3. Carbonate of lime. 4. With sulphate of lime. 

FIG. I. — COAGULATING EFFECT OF VARIOUS FORMS OF LIME. 

less from working wet, and .shrink and cake less on drying. Gypsum has 
not the other effects cf lime in soils, liiit it has that of coagulating heavy 
clay. Hot lime will geneiallv be preferred on stiff clay to all others — ■ 
to gypsum because it has basic character and can correct sourness, and 
to ground lime.stone (carbonate) because the latter is slow to effect coagula- 
tion. In time, however, carbonate will also coagulate clay, as it gradually 
passes into solution as bicarbonate in the soil water. 

Where gypsum can be obtained cheaply, it will form a useful aiiplica- 
tion to heavy clay soils. 

When the drainage waters from a distrxt. and the water puddles in 
the fields remain long muddy-, we have an indication of want of lime. 
Clear puddles in a clay district show sufficient soluble lime compounds 
to he present. The waters of the Lower Goulburn, for example, have 
-obviously drained from an area deficient in lime. 
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Lime and Nitrification. 

Lime is important in the production of nitrates. Where land shows-^ 
signs of being run down ''ov exhausted in fertility, this is more frequently 
due to its failure to produce sufficient nitrates than to anything else. 
Additional superphosphate manure will not help this, because if nitrates 
are deficient, extra phosphates given will not remove the defect. Lime 
does not contain nitrates, but it causes a more rapid production of nitrates 
from the supply of organic nitrogen within the soil. 

The organic nitrogen in soils is not in a form which the crop can 
utilize. It is converted into the nitrate form by different kinds of bacteria. 
The changes may be viewed in two stages. The first stage results in 
the formation of ammonia from the organic matter ; the second stage results- 
in the conversion of the ammonia into nitrates. 

First Stage of Nitrification. 

The first stage may be considered first. When fresh vegetable residues- . 
are incorporated in the .soil, this kind of organic matter yields ammonia 



3 . With lime,, Control oiank. ;J. With gypsum. 4. With carbonate of liiuc.* 

fig. 2. — SHOWING HOW LIME HELPS NITRIFICATION. 

with com f>arative ease. Where land has been long under cultivation w’ithout 
any return of fresh organic matter, the production of ammonia becomes 
each year a matter of greater difficulty. As it gets older, the soil organic 
matter gets tougher,” and the first stage in nitrate production, viz., the 
production of ammonia, becomes, in consequence, more difficult. 

Lime helps the change. Ammonia is a product of the decomposition 
of soil organic matter, but it is only the last link in a chain of complex 
intermediate product.s. Except under specially favorable circumstances- 
a certain amount of acTiity is developed -in these intermediate bodies, and 
where there is no lime as carbonate to neutralize the acid produced, the 
activity of the bacteria producing ammonia is greatly hindered. Bacteria 
cannot flourish when the reaction passes from neutral to acid, and when 
the acidity be^comes marked, the decay processes are left to noxious fungi 
and moulds, which prefer an acid medium. Carbonate of lime by neurrab 
izing-the acid incidentally formed in the decay -of soil organic matter, thus 
stimulates the^ production' of ammonia from the relatively large supply of 
inactive organic nitrogen which all soils possess. 
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In the absence of lime, the production of ammonia is hampered !)y 
aciditv. The evil vill be most marked on stiff soils which are badly 
aerated, and on peaty soils rich in organic matter. These classes of 
soils, therefore, require heavier applications of lime than sandy soils poor 
in organic matter or humus. 

Second Stage of Nitrification. 

The second stage in the production of soil nitrates, viz., the change 
from ammonia to nitrate, is also helped by lime. Fig. 2 shows the relative 
amounts of nitrate produced from ammonia in a soil during 21 days. The 
experiments from which these results are abstracted were conducted in the 
laboratory of the Department, and are fully described in the July issue 
of the Journal of Agriculture. No. i shows the nitrate formed where 
hot lime was added to the soil, No. 2 with no addition made to the soib 
No. 3 with gypsum added, and No. 4 with carlxanate of lime. In the 
tests free or combined, lime was used in equivalent n mounts. 

On contrasting the cylinders, the different compounds of lime are seen 
to act in different w’’ays. Gypsum was of but little help to nitrification, 
carbonate of lime increased it fourfold, while hot lime stopped nitrification 
.altogether. Corroborative results were obtained in a second series of tests 
lasting 51 days. 

The first and second stages of nitrification are alike due to bacteria 
both of them tend to produce acid, and in fioth the production of acid 
inhibits the organisms. The effects of lime upon the second stage may 
therefore be discussed with reference to the whole process of nitrate pro- 
due don from the organic matter of the soil. 

The Best Form of Lime for Nitrification. 

The most effective form of lime is the carbonate. The soil organisms 
•cannot endure acid, but neither can they endure free alkali or soluble base 
as this is present in hot lime. It is those facts which explain the results. 
Carbonate of lime removes any acid which may be produced, but it is not 
alkaline in reaction. Gypsum is not alkaline in reaction, but it is unable 
to neutralize acid substances produced bv the germs. Hot lime can 
neutralize the acids all right, but it is too strongly alkaline to allow the 
bacteria to work. 

In Great Britain the old usage in applying lime was to spread 4 or 5 
tons of hot lime to the acre. It was a matter of common knowledge that 
such applications tended to diminish the yield for the first one or two 
years. The chief reason was that the land was rendered too alkaline for 
nitrification to- proceed. During the first years the heavy dressing was 
gradually converted into carbonate of lime by the carbonic acid of the air 
and soil, and the lime then began to be of benefit. 

Such heavy dressings of hot lime are now seldom employed in agricul- 
ture, about \ ton being a usual amount. Comparatively light dressings are 
quickly converted to carbonate, and in such cases a. benefit is expected 
during the first year. Even light dressings, however, should not be applied 
with the seed of any crop, but are better put on several months before, 
in order that the hot lime may be converted into carbonate. 

Direct applications of carbonate, as in ground limestone or marl, may 
Ixi given at any time without danger to nitrification, and, practically speak- 
ing. to any amount. 

Gypsum has no important action in stimulating the production of 
nitrates. 
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Other Results oe Lime. 

While tht- effect of lime in liberating plant food from the soil is chiefly 
seen in an increased production of nitrates, it has also some effect in 
rendering available the mineral constituents. This action is most important, 
in connexam with potash and phosphoric acid, for both of which farm 
crops make considerable demands. 

The Liberation of Potash. 

The effect of lime in liberating potash from insoluble compounds will 
l)e chiefiv felt in the heavier class of soils. Like lime, potash is a base, 
and in the less stable hydrated double silicates of potash and alumina 
(zeolites') present in clay soils, lime and potash tend to change places. 
The lilseration of potash'by lime is less important for cereals than for roots 
and legumes, the latter of which require large amounts of potash. Thu 
largelv'” increased yield of lucerne and clo\-er which commonly follows an 
ap])licatk)n of lime may often be traced to the liberation of potash within 
the soil. 

The Liberation of Phosphoric Acid. 


The addition of lime also increases the availability of th- soil phos- 
[jhoric acid, particularly where this exists in union with iron and alumina.. 



FIG. 3. — SHOWING HOW LIME HELPS INSOLUBLE PHOSPHATES TO ACT. 


3 represents the stage, at the time of writing (15th September), oL 
.some experiments conducted by the Department during the present season. 
Ihe primary oliject of these experiments is to test the relative efficiency 
of ])hos|.)hates from different .sourc'es. but in certain cases lime has fie'en in- 
troduced in order to obtain greater varietv in the conditions. P ot 5 receives 
a native lime phosphate. Pot 6 the mineral Wavellite — an aluminium 
phosphate, and Pot 7 the mineral Vivianite— a phosphate of iron. The 
|)hosphates were ground up, but not dissolved. No lime was gh’en in 
these pots. Pots 25. 26, and 27 received the same phosphates respec- 
tive y as Pots 5, 6, and 7, but get carbonate of lime in addition. A 
uniform and sufficient qiiantitv of easily available nitrogen and potash 
was .appi ed to all the pots, and the phosphoric acid in each ca.se vas 
used in equivalent amounts. Federation wheat is the crop grown. 

brom the results at the pre.sent .stage it appears that lime has in- 
O'eased the action of all the iiusolulile phosphates, but the improvement 
is more marked with the phosphates of alumina and iron than wdth the 
lime phosphate. 'Much of the phosphoric acid occurr’ng in Victorian 
spils is ecmbiiied with iron and alumina, and as there is a general 
ficieiicy of available phosphoric acid partlv on this account, the^ liberation? 
of phosphoric acad by lime may have comsiderable practical moment. 
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Effect of Lime on Plant Growth. 

From the nature of the action which lime exerci.ses in soils it would 
naturally be expected that the result would be seen in the character of 
the vegetation. This is sO' both in regard to the quantity and quality 
•of the produce. 

Heavier Yields. 

Fig. 3 represents a stronger growth of wheat following upon the use 
■of lime. Reference has already been made to the st’mulating effect cf 
lime upon lucerne and clover. Several years, ago^ a few experiments 
with lime were conducted by the Department in the northern 'wheat areas. 
On most of the farms an increase was recorded — this increase ranging 
from 0.67 to 3.25 bushels per acre. Unfortunately, these tests lasted for 
one season only, and it is impossible to test the full effect of lime within 
•one }ear. 

Improved Quality in Roots. 

In root and forage crops the effect of lime will often be seen in the 
better quality of the produce as much as in the quantity. A few years 
agO' some experiments were conducted in the soutli of Scotland to cleter- 
rnine this point with turnips.* At each of tliree farms 2 acres of 
turnips were grown, i acre with acid phosphate (super) and i acre with 
lime and phosphate. After lifting, the roots were separately fed to 
equal lots of sheep, which were weighed at the beginning and again at 
the end of the feeding tests. The same weight of turnips was given to 
■each lot. and the feeding lasted twelve weeks. The results were as 
follows 


Name of F’artti, 

Number 

of 

Sheep fed. 

Relative Feeding Values. 

Acid-phosphate. 

hiiue and 
Phosphate. 

Auchneel 

80 

100 

1141 

Awliirk 

80 

100 

122 

Ton- . . 

40 

100 

121 


The roots from lime and phosphate were better feeding than the roots 
from superphosphate alone on every farm. 


Profitable Returns from Pasture 

In England a number of experiments have been carried out to find 
how the top-dressing of pastures affected its mutton-producing capacitv.f 
The experiments with lime lasted nine vears, and were conducted at 
three farms. At each farm two separate blocks ^vere fenced off, and 
each received too lb. phosphoric acid per acre the first year, and again 
in the fourth year. In addition one block at each farm got 1 ton ground 
lime per acre in the first, third, and .se\-enth years. Each wear the 
blocks carried what sheep they could feed, and the sheep were weighed 
when put on, and again when taken off. The following talile shows 


>> Bui. 23, W. of Scot. Agrie. C'ol. 


t Supp. .Tour, Bd. Agrie., Lond. Jan., IfUl. 
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tlie aggreg.ite gains in li\-e^Avdght per acre from the limed and unlimed 
Idccks at each farm at the end of nine years: — 


Mutton I'nodueecl 
years 'I 

Increase due to lime 
Value of increase at 
per lb. 

Cost of lime at 20 s. 

ton 

Profit 


I 

Cockle 

Park. 

Sevinstoii. 

Cra.nsley, 

No Lime. 

1^'" 

i Lime. 

No Limes 

Lime. 

No 'Lime. 

Lime. 

513 lbs. 

713 lbs. 
200 lbs. 

402 lbs. 

435 lbs. 
33 lbs. 

169 lbs. 

402 lbs. 
233 lbs. 


50s. 


8 s. 3d. 


58s. 3d. 

1 

30s. 

20 s. 


30s. 

*21s. 9d. 


30s. 

28s. 3d. 


* -- Loss. 



At Cockle Park the hme returned a net profit of 66 per cent, after 
paying outlay for lime, and from the last yearly returns it appears to- 


FIG. 4. — LIMED PASTURES WILL OFTEN CARRY MORE SHEEP. 


I:»e not nearly exhausted. Sevington is on the chalk, and lime here gave 
a loss, because it was not required. C'ransley shows 94 per cent, profit 
on expenditure ; here, however, the no-lime block was to somer extent 
prejudicially affected by flcxrding in 1903. 

Clover Encouraged 

111 the Rothanisted pasture experiments the effect of lime has been to 
increase the percentage of clover in the mixed herbage. Here the 
relative value of the herbage is improved through a change in its botanical 
composition. (Jlovers have a higher nutritive value than grass. 

Lime and Sorrel. 

Some plants grow well on an acid soil. Such plants are always 
more or less worthless for stock. Sorrel and docks are acid-loving 
plants. A goiod application of lime is the surest method of eradicating 
them, and encouraging the kind of plants 'the farmer wants. 

Precautions in using Lime. 

This article deals with the application of lime to land. We shall 
iK>w conclude by drawing attention to certain precautions which should 

observed in the use of lime. 
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Sufficient Phosphates Essential. 

Lime will not give a good result on land which is too^ poor in avail- 
able phosphoric acid. This may occur very frequently. W'here dme 
is used, phosphates should be used just as usual. On pasture land ihe 
need for* lime cannot be determined until it has been tried with, as well 
as without, phosphates. In Victoria lime will seldom fail to act be- 
cause of a deficiency of potash. 

Wet Land must first be Drained 

It is no use applying lime to land that is swmmpy and requires drain- 
ing. On wet land, owing to the exclusion of air, the production of 
soil acids is too great for the land to be sweetened by ordinary appli^ 
cations of lime. Drainage by admitting air removes the cause of extreme 
acidity, and lime can only remove the effect. To continue liming wet 
soil in order to keep it sweet is like trying to keep a leaking bucket full 
-of water. 

Lime Diminishes Soil Humus. * 

An important constituent in a soil is the organic matter or humus 
which it contains. Soil humus is important in that it increases Uie 
water-holding capacity of a soil, opens up stiff clays, and provided lime 
is present has a binding action on sands. In its decay it also furnishes 
nitrates directly from itself, and mineral constituents of' plant food, both 
directly and also indirectly from the fine rock masses of the soil. Good 
soils are always well supplied with organic matters, and market gardeners 
rightly place great conficlence in farm-yard manure because it forms humus. 

Lime hastens the decay of the soil organic matter. While fresh 
vegetable residues as in stubbles, green manures and, where practicable, 
farm-yard manure should be returned to cultivated land in any case, 
lime increases the necessity of doing ,so. The farmer wfio neglects this 
matter is living upon his capital in so far as his land will steadily 
deteriorate under continued cropping. If he still neglects it after using 
lime he will be living upon his capital more quickly than ever. 

Lime may help to add Humus 

But while I’me increases the need for returning fresh vegetable matters 
to the soil, it also makes the operation more easy. It may do so m 
several ways During the year of pasture, which is commonly allowed 
in the wheat areas between successive crops, the growth of clover and 
trefoil, where these are indigenous to the soil, will be stimulated. Lime 
will also assist in giving a good stand of rape and rye, but particularly 
of vetches where these can, be sown in autumn for feeding or ploughing-in 
in spring before the land dries out. Phosphate should t>e used with 
those catch crops. Then, again, if the use of lime brings the deter- 
mination to plough in stubbles, instead of burning while preparing land 
for fallow, the lime will be a profitable investment. Such ploughing 
should be overtaken early, so that in the damp soil the lime will help 
the stubble to rot. Lime increases alike the practical feasibility, and 
the need, of returning fresh organic matter tO' the land. 

When is Lime Required. 

It is by the combined use of lime and organic or green manures that 
the regeneration of worn-out land will most frequently be accomplished. 
As to the question of whether any particular piece of land requires lime 
use may be made of the chemical analysis of the soil, or of the litmus 
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test, both of which h:i\e bc.i, cksjicbvd. As gi:i:Ie each has its uses 
and its limitations, but in most cases the question can best be decided on 
the spot. To the practised eve the colour of the vegetation may often 
indicate acid soil conditions, and here lime is required. Such a result, 
howe\'er, mav simply be due to an excessively wet season, and in. this case 
and in all o'thers where the need for lime is suspected the surest test is 
to trv. For this purpose trial strips should be treated with lime at 
different parts of the farm, and the situation of these plots should be 
indicated b\ suitable marks. 

Where the trial apphcatlons are made on grass land too much attern 
tion should not be paid to the bulk of herbage produced, as stock usually 
prefer limed pasture, and eat it more closely down. 

Summary and Conclusions. 

1. Lime tends to leave the surface soil through various channels, and 
fresh applications Ijecome necessary to maintain fertility. 

2. Carbcmate of lime is the best form of lime for the soil. 

3. Burnt and slaked I'me are rapidly changed to carbonate when 
they are applied to land. 

4. The rate at which lime acts depends on' its fineness of division. 

5. Lime, but especially hot lime, has a good effect upon the mechanical 
condition of stiff clays. 

6. Gypsum also coagulates clay, but it has not the beneficial action 
of lime in other directions. 

* 7. Lime greatly hastens the production of nitrates. 

8. It has a good effect in liberating potash and phosphoric acid, 
especially when the latter isb^mbined with iron or alumina. 

9. Where recpiired by soil, lime produces larger crops. 

10. It produces root crops, which are of greater feed'ng \’ahie per ton. 

i r. It may often be a profitable application to grass land 

12. Lime kills sorrel, docks, and other acid-loving weeds. 

13. It i.s specially .stimulating to lucerne, clovers, and leguminous, 
plants. 

14. Lime will not act if phosphates are deficient. 

15. It increases the need, everywhere pre.sent, of ploughing in green 
maniire.s or stubbles. 

16. It facilTates this operation. 

17. The surest method of determining the need for lime is to dres.s. 
trial strips and await results. 


VI 1. 

THE USE OF LLME IV VirTORIAN VINEYARDS. 

By Francois de Casiella, Governmenf Viticulturist. 

The object of the present article is to briefly set out the reasons which 
make it logical to anticipate that our vine- growing industry will benefit 
sjuite as much as anv other branch of our agriculture, from the judicious 
application of lime to the soil. As will be shown presentlv. the soils of 
most of our vine-growing districts ha\'e a low lime contents. ' Though 
these of , OUT vignerons' who have' planted their vines proiierlv and culti- 
vated them carefully have usually obtained profitable results, the progres- 
sive grower must ever strive to do tetter than he has done in the past, 
and there appears every, reason to anticipate that in "the supplementing 
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of the lime content of soils lies an easy way of bringing alioiit a very con- 
siderable improA’enieiit. 

The application of lime to the soil of a vineyard may l;)e considered 
from two distinct points of view, viz., as supplying a plant food and 
as affecting soil improvement. 

Lime as a Plant Food. 

The vine, like all other plants, demands a certain fjuantity of lime 
for its normal and healthy growth. Lime is, in other words, an essen- 
tial plant food in the same way that nitrogen, phosphoric acid, and potash 
are. Notwithstanding its vital importance, however, it is a noteworthy 
fact that this phase of the question is scarcely ever considered by con- 
tinental writers on vineyard manuring. Its utilitv as a soil improper is 
frer|uently mentioned ; but its nianurial value, or value as a plant food, 
the \early removals of which must be returned to the soil, if production 
is to be maintained, receives, no consideration whatever. 

Perhaps the explanation is that, as compared with the other three 
plant foods, lime is usually present in such enormous quantities in Euro- 
pean soils that there is no possibilitv of its ever l>eing exhausted ; under 
such conditions it cannot present any interest from a strictly raanurial 
St and -point. 

So generally rich in lime are the vine soils of France that excess 
of this constituent was, in the early days of reconstitutfen, a very fre- 
cjuent cause of non- success, until the introduction of stockjS less sensitive 
to lime ill excess than those first tried. 

Nevertheless, the quantity of lime annuallv removed from each acre 
of vineyard is considerable. Though it naturally varies a good deal 
from one locality to another, according to yield, variety, climate, 
tlie figures arrived at by Rousseau and Chappaz, as the result of their 
investigations in the Chablis district of E' ranee, will give some idea of 
the annual lime requirements of the vine as compared with the other 
plant food materials usually taken into account. The yield being at the 
rate of 320 gallons per acre, requirements would I>e similar to those of 
Metorian vineyards — 


Fertilizing Suhsiances Absorbed fer .Irrc. 


— 

Nitrogen. 

Phosphoric 

Acid, 

Potash. 

Lime. 

L)ry leaves .. .. lbs. 933*01 

Dry pruning.s .. .. .. 904*72 

Marc ' .. .. ,.343*14 

Wine .. .. .. gala. 310*47 

Lee.s .. .. .. 9*25 

■ 

lbs. 

1()'626 

0-121 

5-716 

•833 

•584 

lbs. 

2-351 

1 -240 

1 -653 
•200 1 
-139 

Ihs. 

8-220 

6-360 

6-668 

2-1.74 

•699 

lbs. 

55-981 
12-666 
5-004 
- ■=.-345 
1-114 

28-880 i 

5 '583 i 

24*121 

! 

75 -110 


* Extract from " Etridc siir le Vmnoble dp (diablis,” By E. Rousseatix and G. Chappaz, Berne dt 
.23rd Fd)riwry, -'190.5. 


From this table it will be seen that the vine extracts more of lime 
tiuin of all the other plant food elements put together, and nearlv three 
times as much lime as potash. It is true that the bulk of the lime is 
contained in the leaves ; these, however, are largely blo\vn away by the 
wind, onlv a small proportion returning to the soil. 
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The most striking difference between the sods of the greater part of 
Victoria and those of France, Spain, &c., is the low lime content of tb^ 
former, and the verv considerable quantity of it present in the latter. 
In European vinevards, except in few isolated districts, is rare to 
find a soil containing less than 5 per cent, of lime. In Victoria, if we 
except the AVimmera, the UaWee.. Geelong, and a few parts where vines 
are not extensively grown, it is unusual to find a soil containing i p-er 
cent, cf lime, whilst the great majority contain less than .1 per cent. 

Many of our vineyards are in auriferous country, and belong, geo- 
logicallv, to the silurian backbone of the State. Such hilly formations, 
as"" well’ as the sedimentary valley soils resulting from _ their decomposi- 
tion, are alike poor in lime. So poor are they in this element that it 
is reasonable to question whether, in many Victorian vineyards, lime may 
not possess a real manurial value which it is not recognised as having 
under European conditions. 

Lime Contents of Victorian Vineyard Soils. 

Thanks to the co-operation of the Chemist for Agriculture, a good 
many analyses cf typical vineyard soils have been made during the past 
three years*. On examining these it is possible to divide that portion of 
the State comprised between the main Dividing Range and the Murray 
River, which contains fully 95 per cent, of the vineyards of Victoria, into 
two distinct regions; in one of, these the soil is remarkably poor in lime, 
whilst ill the other this element is very plentiful. 

The low lime region is of very considerable extent, and, if Milclura 
(in the high lime region) be excluded, it contains 92 per cent, of the remain- 
ing vineyards of the State. It is separated from the high lime region by 
a someivhat irregular line from the junction of the Murray and Goulburn 
Rivers, near Echuca, to the Grampian Mountains. As might be ex- 
pected, the line of demarcation is not well defined, and in its vicinity 
soils of high, medium, and low lime contents are somewhat mixed up. 

The following table contains analyses of typical vineyard soils through- 
out this extensive area; the North-East. Goulburn Valley, and Great 
Western being represented, as well as Whitfield, which is typical of the 
lower levels of the main Dividing Range: — 


Table A . — ^Low Limo Region. 


— 

Nitrogen. 

Phosphoric 

Acid. 

Pidash. 

Lime. 

Magnesia. 

Ruiherqlen, 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Hillside-- 






!a' Surface to 6 inches 

*075 

•057 

•220 

132 

'107 

1b Subsoil, 6 to 15 inches 

•064 

■051 

•255 

•084 

•223 

Ic „ 15 to 24 „ 

•061 

•065 

'281 

096 

•267 

Flat near Brown’s Plains — 






2 a Surface to 11 inches 

•092 

•083 

•193 

136 

•166 

2b Subsoil, 1 i to 24 inches . . | 

•050 

•039 

•239 

082 

•196 

Vitieultural College Flat — ■ 



i 



3a Surface to 8 inches . . j 

•039 

•022 

•135 

080 

•152 

3b Subsoil, 8 to 14 inches 

•040 

•022 

• 154 

086 

•185 

3g „ 14 to, 20 „ 

•040 

•024 

•335 

124 

•263 

3i> ^ „ ,20 to 26 „ 

Waligunyah (sandhill soil) — 

4a ' Surface to 12 inches 

•030 

•024 

•350 

125 

•367 

•043 

'043 

•120 

099 

•212 

48 ' Subsoil, 12 to 24 'inches , . 

•028 

■038 

•134 

076 

•213 

4c , , 24 to 36 „ 

•019 

•037 

•140 

•070 

•260 
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T-^ble a. — L ow Limb 

Region — c 

ontinued. 





Nitrogen. 

Phosphoric 

Potash. 

Lime. 

Maj^nesia. 



Acid. 





WhitfielrL 

*Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

5 a 

Surface to 12 inches 

■137 

•066 

•289 

•0SO 

•180 

5e 

Subsoil, 12 to 24 inches . . 

Goulbiirn Yallei/. 
Shepparton Irrigation Settle- 
ment (loamy clay soil) — 

•050 

•047 

•238 

024 

•125 

6a 

Surface to 8 inches 

•048 

•023 

•120 

•096 

•174 

6 b 

Subsoil, 8 to 20 inches 

•033 

•026 

•299 

276 

•273 

6c 

„ 20 to 26 „ 

Tatura (stiff clay soil) — 

•028 

•027 

•334 

*316 

•697 

7 a 

Surface to 5 inches 

•095 

•068 

•442 

308 

— 

7b 

Subsoil, 5 to 1 2 inches 

*055 

•052 

•626 

208 

— 

7 c 

„ 12 to 20 „ 

Cobrani (sand hill soil) — 

•042 

•041 

•656 

204 

— 

8a 

Surface to 7 inches 

•034 

•023 

•147 

132 

•155 

Sb 

Subsoil, 7 to 18 inches 

•014 

•013 

•140 

096 

■134 

Sc 

„ 18 to 30 „ 

Tabilk (faiily sandy soil) — 

•Oil 

•018 

*134 

078 

•138 

9a 

Surface to 12 inches 

•084 

•067 

•308 

182 

•210 

9 b 

Subsoil, 12 to 24 inches . . 

•067 

•060 

•201 

118 

•161 

9c 

24 to 36 „ 

•050 

•054 

•161 

•156 

•277 

9d 

„ 36 to 48 „ 

.'Dookie (red soil) — 

•047 

*056 

*161 

•096 

•241 

10a 

Surface . . 

*095 

*043 

•319 

156 

— 

10b 

Subsoil . . 

Cosgrove (exceptional lime 
soil) — 

•056 

•043 

* 477 

248 


11 A 

Surface . . 

•238 

•045 

•386 

1 960 

— 

llB 

Subsoil . . 

Great Western. 

•210 

•153 

•379 

13 240 


12a 

Surface to 7| inches 

•022 

•012 

•056 

056 

•036 

12b 

Subsoil, 74- to 14.V inches . . 

•017 

•013 

• 065 

•048 

•070 

12c 

„ 14l to 20^ „ 

Rhymney — 

•041 

•022 

•214 

108 

•220 

1:1 A 

Surface to 8 inches 

•106 

•046 

• 108 

•250 

•290 

13 b 

Subsoil. 8 to 18 inches 

•078 

•049 

•088 

190 

■349 

no 

„ 18 to 25 „ 

■058 

• 055 

•133 

202 

•402 

J3i> 

,, 25 to 30 „ 

•045 

•054 

•258 

322 

■544 


An examination of Table A shows clearly the remarkable deficiencv 
of lime which characterizes the soils of this large portion of the State. 
The great majority of the samples analyzed contain twice as much potash 
as lime. Isolated exceptions are, of course, to be met with occasionally, 
such as No. it A and B, at Cosgrove, near Dockie, which show up to 
13 per cent, of lime in the subsoil. This is a local lime deposit of 
very limited area. Such cases are rare, and do not affect the main 
•contention, that our Silurian soils and the soils of vallews resulting from 
the decomposition of Silurian formations are invariably poor in lime. 

It is worthy of note that No. 13 A, B, C, and D, one of the few In 
wTich lime exceeds potash, is the heaviest bearing vineyard in the Great 
Western and Rhymney districts. It was, in fact, its excellent yields 
Avhich led to the samples being taken for analysis. 

Between the low and high lime regions there exists an intermediate 
.zone shown in Table B in which, as yet, there are few vineyards. The 
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following analyses show a marked increase in lime, the percentage of whicla 
slightly exceeds that of potash ; — 

TaHIVK B. — IxrFRitEDTATK LlMK REtU 'N. 


— 

1 

.Vitrogpn. 

Phosphoric 

Acid. 

Potasii. 

Lime. 

Magnesia, 


Per cent. 

Per cent. 

i»er cent. 

Per cent. 

Per cent. 

Banmu'tn. 

Pine rido-e count rv — 






!4a Surface to 12 inches 

•042 

•024 

•089 

*174 

•189 

14b Subsoil. 12 to 24 inches .. 

•028 

-027 

■ 292 

•214 

•318 

Medium soil — 






15a Surface to 9 indies 

•045 

•026 

•199 

260 

■245 

15b Subsoil, 9 to 15 inche.s 

•025 

•026 

•297 

280 

•464 

15g „ 15 to 24 

•022 

•026 

■509 

520 

•490 

Swm Fim. 

Red soil— 



1 



16a Surface . . 

•017 

•056 

*260 

466 

•814 

16b Subsoil . . 

•014 

■060 

•307 

418 

1-189 

Black soil — 






I7a Surface to 7 inches 

•165 1 

•048 

•349 

390 

•445 

17b Subsoil, 7 to 18 inches 

•070 i 

•035 

•335 

•414 

■576 


In striking contrast with the soils of tables A and B are those of tlie 
Mailee and Wimmera districts shown in Table C — 


Table ('. — High Lime Regiox. 


Xifah. 

Mallw, [tine, and honey- 
suckle — 

ISA Surface to 10 inches 
ISb Sultsoil, 10 to 20 inches . . 
ISc 20 to 30 ,, 

IViumiera. 

Longemioiig (ml soil) — 
i9A Surface . . 

!9b Subsoil . . 

Longerenong (black soil) — 
20 a Surface . . 

20b Suteoil . . 

31 iidnm. 
liarge Mailee — 

21a fell 
21 B' Subsoil .. 

Blue Bush — 

22ii Soil 
22b Subsoil . . 

ifttiray phie— 

Soil . . 

23b Sttteoil . . 

Blue bush country — 

.24a Surface to 8 uiche.s 

Mb Snteoil, 8 to 22 incht's 

24c! „ 22 to 3b 


Nitrogen. 


P(‘r cent. 


•059 

•037 

•028 


•154 

•118 

•151 

•134 


•009 

•046 

•071 

•046 

•022 

•024 

•089 

•058 

.053 


Phospliorie 

Add. 


Per cent. 


■026 

•025 

•027 


•026 

•026 

•033 

•045 


■065 

■051 

■069 

•050 

•020 

•019 

•065 

■048 

.045 


Potash. 


Per cent. 


■403 

•535 

■756 


•617 

•960 

1-042 

1-070 


•529 

■488 

*826 

■676 

•261 

•293 

■571 

•497 

.575 


Lime. 


Per cent. 


348 
1 836 
6 450 


213 

253 

3 580 

4 300 


3 500 
8 610 

820 
9 960 

•808 
5 480 

9 160 
19 360 
17.280 


Magnesia. 


Per cent. 


•487 

•769 

1-095 


•461 

•620 

‘137 

■076 


•990 

1-150 

1.620 
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In this part of the State lime is almost ever^'where present in abundance. 
Occasional exceptions, such, as No. 19 A and B, where the potash exceeds 
the lime, are rare, and in a general wax the soils of the Mai lee and 
Wimmera contain, enormous quantities of lime. They are in this respect 
similar tO' the bulk of European vine soils. Table ( ' is given for the 
purpose of showing, by comparison, how very deficient in lime are the 
soils of table A, and that it is essentially logical to expect, that the 
■correction of this defect l>y liberal lime dressings cannot fail to haae 
very beneficial results.* 

South of the Dividing Range but few samples of soils have been sub- 
mitted for .analysis by the writer. Some of these reveal lime deficienrw 
similar to that shcwm in table A. At Geelong, in many parts of the 
south-western districL, and of Gippsland calcareous formations occur. It 
is scarcely necessary to point out the value of soil analysis in this 
■connexion. 

Lime and jMagnesia. 

The arguments so far adduced in favour of the application of lime 
are based on the natural deficiency of this element in the soil. The 
analyses quoted alcove reveal another reason why such application should 
prove beneficial, viz., on account of the large quantity of magnesia manv 
of our soils contain. Authorities on soils are agreed that it is desirable 
for lime to be present in greater quantity than magne.sia. Hilgard is 
•emphatic on the point — - 

Soils containing large proportions of magnesia generally are found 
to be unthrifty, the lands so constituted being frequently designated as 
‘ barrens.^ Lowe finds that certain proportions of lime to magnesia must 
be preserved if production is to \>e satisfactory, the proportion varying 
with different plants, some of which (e,g., oats) will do well when the 
proportion of lime to magnesia is as i to i, while others require that 
that ratio should be as 2 or 3 is to i, to secure best results. In general 
it is best that lime should exceed magnesia in amount. " And again — • 

In the case of soils containing much magnesia the proper proportion 
between it and lime may easily be disturbed by the greater ease with 
which lime carbonate is carried away by carbonated water into the sub- 
.soil, thus leaving the magnesia in undesiral)ie excess in the surfac'e 
soil. Hence the great advantage of having in a soil, from the outset, 
an ample proportion of lime. From this point of \iew alone, them the 
analytical determination of lime and magnesia in sods is of high practical 
value. 

On reference to table A it will be seen that the soils of the low lime 
region contain, very generall}-. from two to three times as much magnesia 
as lime. The correction of this defect lay applications of lime appears 
to be most desirable. 


Lime as a Potash Iaberator. 

The whole of the analyses quoted above show that our \’ine soils 
usually contain a satisfactory proportion of potash. Some are exceed- 
ingly rich in this element, which, in view of the considerable quantities 
removed annually, in the shape of cream of tartar, is of great importance 
in viticulture. 


* lu the viticultural districts of France wtiere lime is deticient excellent results follow its 
applieition to the soil. According to Guillon. for instance, “ Granitic soils are nearly always rich in 
potash, but the majority, exce])ting those with calcic feldspar, are almost comi>Ietely devoid of lime, 
and only become fertile if tlu< eienrmt is bronglit to them in the course of soil improvement 
iafmndmen.fB)e* J, M. Guillon. Etude Gen^rale cle la Vigne, p. 



634 


Journal of Agriculture, Victoria. [10 Oct. , 1912. 


The quiestioii arises: Is this potash readily available? In the case 
of the soils of table A this appears doubtful. In view of the low Tme 
contents a large proportion of the potash is probably held in zeolitic and 
other combinations, largelv in the shape of double silicates. From such some- 
what loose combination lime is able to displace potash. An application of 
lime is consequentlv equivalent to an application of potash, and when the 
very considerable cliff ereiice in price in favour of the lime is taken into 
account, this means of unlocking the latent potash supplies, is thus, not 
only desirable, but financially easy. Such theoretical considerations re- 
ceive practical confirmation in a striking manner in parts of the Goulburn 
Valley, where se\-eral growers are satisfied that thev have obtained greater- 
lenefit from the application of lime than potash. 


The Correction of Acidity. 

Acicliiv or sourness is well known to be an undesirable condition in a 
soil ; and vet very man>' Victorian soils present an acid reaction. The- 



LcMjkiitg towards* Hopkins iliver. The fringing sand dunes contain S(J per cent, calcium carbonate. 
Cross on the left sitows position of railway line. 


whole of the soils of which analyses are given in table A are more or less- 
acid, with the exception of No. ii ; on the other hand those of table B 
are neutral or alkaline, whilst those of table C cire distinctly alkaline. 
Lime poverty and acidity are thus directly connected. Lime, being 
strongly alkaline, is a direct corrective of soil acidity as w'ell as being the 
cheapest obtainable. Its use for this reason alone is most desirable in- 
all soils, presenting the defect of an acid reaction. 

Lime x\s a Soil Improver. 

In addition to the chemical actions mentioned abo\e, lime is capable- 
of brjiiging about considerable physical improvement, especially in soils 
contaiiiing much clav. It flocculates or curdles this substance, thereby 
rendering soils containing it in considerable oropn^rtion more friable and 

more easy to work. 

II ith the exception of sandy formations, such as the pine ridge.s 
occurring at interval's throughout Northern Victoria, the soils, and more- 
espeifially the subsoils of the State, are of a 'clayey nature, and are- 
capable of teing much improved by the application of lime. A striking- 
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jiistaiice of this case may be given. Mr. H. E. Ireland, of St. 
Leonard’s vineyard, near Wahgunyah, planted with vines a block 
qF land on which were a couple of small patches of unusually 
stiff land on which reeds grew. Instead of leaving these patches un- 
plantedj Mr. Ireland decided to attempt their correction by the use of 
lime. Gypsum (sulphate of lime) was the form used; this was applied 
at the rate of about 5 tons per acre, about three years ago. The result 
was entirely satisfactory, and at the present time these patches are com- 
pletely transformed. From on almost hopelessly stiff clay, which seemed 
unfit to grow vines, they have been converted into good friable soil, quite 
equal to the rest of the block. The dressing was no doubt a very heavy 
one, but the cost of such could easily be borne in the case of a permanent 
and profitable culture, such as that of the vine. The case was a rather 
exceptional one, and in view of the apparently intractable nature of the 
clay patches, an heroic dose was judged necessary. Very much lighter 
applications would probably be ample in most clay soils. 

The application of lime as a soil improver is often found advantageous 
in French vine soils, notwithstanding their being already well supplied. 
In those of our Victorian soils which are deficient in lime it is surely 
i-easonable to look for far greater benefit. 

Different Forms of Lime. 

Lime may be applied to the soil in several distinct forms, each of which 
has its advantages and defects, and may be w'ell suited or otherwise to 
any given case. The three principal forms are — 

1. Lime properly .so called, or burnt lime, whether ‘'quick” cr 

slaked.” 

2. Ground limestone or lime carbonate. 

3. Gypsum or lime sulphate. 

It must be remembered that the phosphatic manures in general use 
contain much lime; superphosphate contains nearly half its weight of 
lime sulphate, whilst Thomas’ phosphate (basic slag) contains even more 
lime, but combined in a different form. 

The first is the most concentrated, a given weight of burnt lime con> 
taining more lime (pure calcium oxide) than any other form ; hence, at 
anything like equal price it is also the most economical, both as regards 
cost of the lime unit and carriage. Being strongly alkaline it immediately 
neutralizes soil acidity, but being also caustic it is rather severe on the 
organic matter (humus) of the soil ; for the latter reason the rate cf 
application should not exceed half a ton per acre. Used in conjunction 
with green manuring, to supply organic matter, we have in lime a most 
powT^rful means of increasing the fertility of our vineyards. 

Ground limestone, containing considerably less calcium oxide than burnt 
lime, is a less economical form. It parts readily with its carbonic acid 
in acid soils, and is therefore well suited for their neutralization. Since 
it is not in any way caustic it mav be supplied in almost any qiiantitv 
without affecting humus. In.solubility is its chief defect, but this is also 
shared by burnt lime, which rapidly becomes carbonated on exposure to 
the air. 

Gypsum posses.ses undoubted good qualities as well as serious draw- 
backs. A great part of its weight being made up of sulphuric acid and 
wmter, the unit cost of lime in this form is very high. It is a neutral 
salt, and as such it is valueless for the correction of acid soils, On the 
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other hand its solubility is much greater than that of the carbonate (166 
times) ; its dissemination throughout the sod is therefore more rapid, every 
shower carrying a certain quantity further into the subsoil. As a source 
of lime, where this element is deficient, as a potash liberator and as a 
soil improver, its efficiency is unquestionable. Its successful use in the 
latter connexion, at St. Leonard's vineyard, has already been mentioned. 
Gypsum is very highly thought of in France, where it enters into all the 
most popular vine manure formulas. \\’ere it not for its high cost, per- 
haps even in spite of it, it would seem to merit further trial in our vine* 
vards. Possible a mixture of lime and gypsum, the former on account 
of alkalinitv and cheapness, and the latter owing to its greater solubility, 
mav prove the most suitable form for vinewird use 


Practical Results. 

It is to he regretted that experiments to practically test the influence 
of lime as a means of increasing yield have not yet been carried out ; 
at least, not on a sufficient scale to give definite information. It is true 
that in some experiments conducted by the writer both lime and gyvpsiim 
have been applied in conjunction with otherwise complete manures. In 
a general wa\' the plots receiving either of these substances have }’:elded 
better cro]:>s than those to which complete manures without lime in any 
quantity ^\•ere applied. Owing to the unevenness of the plots and their 
small number, the information, so far, is less definite than one could' 
wish. Nor ha\’e the experiments been in force for a sufficient time. In 
vineyard manuring results are not so immediate as in the case of an 
annual crop. 

Reference must l'3e here made to the numerous practical growers who, 
as the result of their past experience of lime application, are, quite con- 
vinced on the subject, and have l:)ecome strong adx'ocntes of the practice. 

Further experiments, in order to practically test the application of 
lime in its different forms, are to be shortly undertaken. It is con- 
fidently expected that the results will confirm the theoretical considerations- 
cmtiined above, and that they will be in complete accordance with the 
experience of those progressive growers who already applied lime exten- 
sively to their vineyards. 


VIII. 

LIME FOR TOBACCO LAND. 

By Temple A. Smith. 

ilie value of lime for soils in which tobacco is produced has not yet 
teen sufficiently recognised by growers in Victoria. iVlost of the land, used' 
for this piii’iaose has f->een shown by analysis to 'be deficient in lime, and 
even ^where the land is known to have a fair percentage, applications,, 
especially in some aiew form, have advantageous results.. 
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The ash of the tobacco plant contains large proportionate amounts of 
lime and potash, with a low percentage of pho.sphoric acid, as the following 


figures show, viz. : — 

Nitrogen ... ... ... 4.12 

Potash ... ... ... 6.20 

Phosphoric acid ... ... .62 

Lime _ ... ... ... 5.50 

Magnesia. ... ... ... 1.67 


Tobacco is e\’idently largely dependent on lime as a f<X)'d, and for that 
reason alone a supply should be provided where it is known a deficiency 
exists. It is also necessary that considerably more than is actually re- 
quired by the crop be present, as the period of growth is short, being from 
twelve to twenty weeks,'' to enal)le the tobaccO' to obtain a full supply. 

A crop of Connecticut seed leaf from i acre, including stalks and leaves, 
weighing 4,075 lbs. in all, takes from the sail : — 

138 11)S. of potash. 

94 lbs. of lime. 

97 lbs. of nitrogen. 

16 lbs. of phosphoric acid. 

30 lbs. of magnesia. 

The application of lime, apart from its xadue as a food in itself, is of 
even greater importance in regard to its effect in releasing and indirectly 
supplying potash and nitrogen for the crop's benefit. As the analysis 
shows that potash is the element of food taken in the greatest quantity from 
the soil, and, as is well known, lime has the effect of liberating and making 
a^'ailable potash for the quickly growing crop, it is evident that for this 
purpose dressings of lime should be applied. 

Potash in sufficient quantity is not only necessary tO' tobacco to insure 
a heavy yield, but its influence on the quality of the leaf is highly beneficial, 
counteracting the bad effect 011 the combustion or burn of tobacco caused 
by an excess of magnesia or chlorine in the soil. Lime also assists in 
supplying nitrogen indirectly, and at a greater rate, owing to it.s influence on 
nitrification, and the temperature of the soil is slightly increased, an impor- 
tant matter in regard to tobacco. 

The mechanical effect of lime on the soil in relation to tobacco-growing 
is especially valuable. All tobaccot's thrive best, and are of better quality, 
when produced from free and well- aerated soils, consequently the floccu- 
lating power of lime on those soils, liable to set closely, renders them more 
open, and friable, bringing about the desired result. 

Its effect on sour soils is highly beneficial in counteracting acidity, and in 
this way, not only inducing a better growth of the crop, hut materially in- 
fluencing the curing processes and fermentation later on in the sheds, 
this being due to the effect of the alkali supplied to the plant, which, if 
deficient in quantity, interferes with the development and action of the 
enzyme, or ferment, through whose agency the cure and fermentation of 
the leaf is perfected. 



638 


Journal of Agrkidture , Victoria. 


[io Oct., 1912. 


All application of lime will often save labour and loss from insect 
pests,, killing the larvse of cutworms, caterpillars, grasshoppers, &c. It 
is likewise to some extent a fungicide, and though not a cure for the disease 
known as blue mould, acts more or less as a preventive. Weeds of^ the 
most troublesome kind, such as sorrel, will not grow wliere lime is plentiful 
in the soil, another important consideration in tobacco -grouiug, where weeds 
must be kept out of the plot, (flovexs and trefoils alwa}-s grow more pro- 
fusely after liming practices are adopted, and very beneficial results 
follow. Tobacco is, as a rule, har\'ested in the early autumn, and if the 
trefoils grow well dining the winter, they act as a catch rotation crop, sup- 
plying buiiiiis to the soil, and releasing potash and phosphoric acid, in 
ad'ditioii to storing up nitrogen in the soluble form. Experience pro^•es 
that tobacco in Victoria, and elsewhere, when grown in soils containing large 
amounts of lime, matures from four to eight weeks earlier than when grown 
in sour land, Quickly-grown toliacco leaf is generally of better quality, 
and natiiraily labour is saved in keeping dawn weeds and insect pests, and 
the risk of loss lay frost, hail, &c., diminished. 

I’he different forms of lime procurable ha\-e somewhat different effects 
cii tobacco soils. Where heaiy swamp land or peat)- soils are cultii’ated, 
the use of builders' lime, ‘‘ burnt lime,’’ will be found most advantageous. 
I’oo much rough, organic matter in the shape of undecomposed roots, weeds, 
&.C. , has tile efftx:t of causing the tobacco to grow rank, and with too great 
a iiicotiiie content. The builders' lime applied at the rate of from 5 
cwt, to 10 cwt. per acre in the autumn will assist in decomposing this 
excess of \*egetable matter, and render the .soil sweeter and better fitted to 
protluce good quality leaf. On clay or silty soils, the burnt lime also is 
desirable, as it improves the temperature in cold soils, and makes them more 
friafle and ojaen. On sandy loams, gypsum, “sulphate of lime,” gives 
good results, as also on chocolate soils ; larger amounts, howe\’er, should 
be u-sed, from 10 cwt. to 2 tons, as its effects are not so pronounced as 
those of the burnt lime. In all soils short of humus, gypsum is safer to 
use mail burnt lime, not having the caustic properties, and consequently 
not destroying the vegetable matter to the same extent. 

Ground limestone is a. valuable form of lime for tobacco land, and is 
more easily handled and applied than burnt lime. At the price, it will be 
found no more expensive than burnt lime, although it is necessary to use 
aWjut twice the amount to obtain equal results; it is also slower in its 

effects. 

On the whole, I am of opinion that lime for tobacco land is of more 
importance in Victoria, especially in the mountainous districts, than any 
other treatment, and that it would pay to use it. I have no doubt what- 
ever a larger crop of better quality would pay the cost of purchase and 
application of, say, 10 cwt. per acre, twice over in one year, and the 
effect of .the lime would be felt over three years at least. .For the seed-beds 
in which tobacco pla.nts .are raised, the use of lime as an insect and weed 
destroyer would he found useful, but the application should be made at 
least a' month or six w'eeks before the seed is sown. Some of the best 
fooacco leaf produced in America is grown on limestone country, contain- 
ing as high as 17 per cent, lime, while it is used on all soils in which lime 
is deicient. 
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THE USE OF LIME IX POTATO CULTURE. 

By Geo. Seymour, Potato Expert. 

The use of lime in potato culture has not hitherto received niucli atten- 
tion from the growers of this State. The reason generally assigned for this- 
is that the cost of freight, added to that of the lime, makes it very 
expensive. 

Though the potato crop removes a comparatively small quantity of 
lime from the soil, the haulm, like other plants, requires a considerable- 
quantity. It is generally recognised that to have a satisfactory crop of 
tubers, we must have a vigorous and well developjed plant, and there can 
be little doubt that the use of lime, in some soils, would contribute largely 
to that vigorous growth of the plant which results in an increased yield. 

The following figures will show the difference in the quantities of lime 
per acre removed by a six-ton crop of potatoes and the haulm of the 
crop — 


Potatoes. 

Lime llemoved per Acre. 

Tubers. 

Haulm. 

Total. 

6 tons per acre 

2-0 lbs. 

22-7 lbs. 

25-0 lbs. 


Taking the average of the Victorian crop of potatoes at 3 tons per acre' 
the total loss would be nearly 13 lbs. per acre. This, it must be re- 
membered, is often from a soil already deficient in lime, so that growers 
would do well to test the value of the use of lime on their potato fields. 

The lienelits of lime may be stated as follows :> — 

1. It acts as plant food. 

2. It corrects the acidity of the soil, causing coarse vegetation to^ 

give place to more nutritious plants and discourages the 

growth of sorrel. 

3. It acts rapidly on the organic matter in the soil, and prepares it 

for plant food by liberating the nitrogen which it contains. 

4. It decomposes the dormant mineral matter of the soil, especially 

clay soil. 

5. It improves the physical condition of heavy clay lands. 

Tins Department carried out some experiments on the 5-acre forage 
fields in the seasons 1905/6 and 1906/7, the results of which are given 
in the table below. The soils embraced the following — Heavy clay soil, at 
Carrum ; clay loam, of a gravelly nature, at Digger^s Rest ; peat, drained 
swamp, at South B'unyip ; heavy clay .soil, at Turkeith (Colac). 

The above soils were all, more or less, benefited by a dressing of 5 cwt. 
per acre, whilst the rich volcanic soil, at Illowa, and the light volcanic- 
soil, at Kilmore, showed a decreased return, but looking at the returns- 
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from tlie peaty and heavy clay soils it will be seen that even so moderate 
a dressing as '5 cwt. proved beneficial. The action of lime on the yjeaty 
of the drained swamp at Biinyip South, in 1905/6, was repeated in 
a more emphatic manner in the 1906/7 operations with an increase tc 
12 cwt. per acre over the unlimed section. Its actian was equally satisfac- 
tory in the clay loam at Digger's Rest, also in the stifi', hea\’y clays at 
the* widely separated centres of Carrum and Turkeith, near Colac. The 
soils at the two latter places being almost identical. 

The results of these experiments go to show that lime may be used 
with ad\-antage to the potato crop on the soils which contain abundance 
of organic matter, such as the peaty soils of drained swamps and the heavy 
clav land, whilst it may do harm. on the lighter soils. 


District. 


Class of Soil. 


5 cwt. 
Lime. 


No Lime. 


4- I Increase. 
— Decrease. 


Season. 




t. 

e. 

q. t. 

c. 

q. 


t. 

e. 

q. 


DL'ser's R‘^<t .. 

Dravelly clay loam 

1 

0 

0 : 0 

16 

0 

+ 

0 

4 

0 

1905-6 

Digger's Rest .. 

(rravelly clay loam 

0 

16 

0 0 

12 

0 

+ 

0 

4 

0 

1906-7 

Wfiittlesea 

Light loam 

1 

2 

0 : 1 

2 

0 





1905-6 

Yarriiiii 

Light loam 

0 

10 

0 i 0 

12 

0 

- 

0 

2 

0 

1905-6 

Bunyii) South . . 

.Peat 

2 

2 

0 1 

18 

0 

+ 

0 

4 

0 

1905-6 

Bimyi}) South . . 

Peat 

i 

4 

0 2 

12 

0 

+ 

0 

12 

0 

1906-7 

Coridah 

Gravelly loam vol- 

; 4 

2 

0 4 

4 

0 1 

- 

0 

2 

0 

1905-6 

i 

canic soil 











Carniin 

1 Heavy clay 

4 18 

0 4 

8 

0 i 

+ 

0 

10 

0 

1905-6 

Turkeith 

Heavy clay 

2 

4 

0 1 

18 

0 ; 

+ 

0 

6 

0 

1906-7 

liiowa 

i Rich volcanic 

3 

16 

0 i 4 

0 

0 

— 

0 


0 

1905-6 

ivilriK'ire 

j Light volcanic 

4 


0 ; 4 

16 

0 : 

- 

0 

12 

0 

1906-7 


X. 

LIME FOR ORCHARDS. 

By P. /. Carmody^ Chief Orchard Supervisor, 

W hen it is considered that the average crop of frifit requires more 
plant fctod for its development than an a\’erage crop of wheat, and, more- 
over, that the fruit demands the same soil constituents year after year, 
the necessit}- for a sweet and favorable medium for root pasturage is 
apparent : and as no other application i^ at al] comparable to the in- 
fluence of lime for this purpose, its frequent use is urgentlv required. 
It is a matter of common ot^rvyation that the fruit-buds of trees grown 
on sour soils are of a weak or indefinite character, while the bark is harsh 
and dry in ^ appc^a ranee, and the growth .more or less stunted. Under 
such conditions it is practically impossible to develop trees on the most 
profitaislt^ lines without first correcting soil acidity 1)\' the free use of lime 
ill the same manner as re(]uires to. fie .adopted for other far,m crops. 

In many parts of the State insufficient attention has been given to this 
feature of soil management in the orchards. ■ Particularly is this the 
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case where fruit is grown on heavy clay soils. In these soils fruit trees 
gTOW through a lengthy period, so that a considerable quantit\' of im- 
mature wood is produced to the detriment of sui) sequent crops of fruit. 
Measures iune not hitherto been adopted to definitely determine the actual 
effect of lime on the different parts of the tree ; but investigations in 
other countries show that on soils rich in lime the wood is matured earlier 
and the fruit-buds are mere stockv and robiis-t than is the case with trees 
grown on soils deficient in lime. This is very apparent to any one 
acquainted with the fruit areas of many parts of Gippsland and other 
places in Southern Metoria, and one is struck with the unusual prominence 
or length of tlie fruit-buds, the relative distance iietweeu the nodes, and 
the softness of the wood in these districts ^Yhen compared with the same 
varieties gro^vn in fruit centres known to possess lime in abundance. 

It may not, howwer, be correct to assign these differences solely to 
the effect of lime, as other soil constituents bear an important part on 
the character of the tree and its fruit-buds, particularly potash. It is 
generally recognise(.l that the trees are not so manageable nor so- prolific 
in bearing in soils where lime is deficient, and growers who have rectified 
this have had e.vcellent results, though as artificial fertilizers were sub- 
seiiuently applied the same year, the relative value of the lime could not 
be ascertained. Though lime plavs an important part in the apple and 
pear tree, it is in the stone fruits that its value is most apparent. ft 
is a familiar fact that in soils rich in lime the stone fruits set their crops 
wedl, and are not so prone to cast off their fruit at thr-; period of 
stoning as is otherwise the case. Where trees are making extensh'e 
wood growth with abundant foliage there is but little doubt that the ap- 
plication of lina^^ at the rate of 7 to 8 cwt. toi the acre would be of pro 
acunced laeneiit. 

Xo class of fruit is more eloquent in its re*]uest. for specific soil con- 
stituents than tlio citrus. A light yellowdsh appearance of the leaves 
demands an aptiiicaticn of nitiTfgenoiis manures, whilst the want of 
phosphoric acid is evidenced by inanv of the light laterals dying off. In 
a soil where lime is alaindant the thinness of the rind, tlie deep colour 
and delicate aroma of the fruit are special features of the orange, so 
that beneficial effects are clatained bv the use of lime in almost all classes 
of fruit. 


ARTIFICIAL TvlANURRS ACT, No. 2274. 
Section 14. 


NOTICE TO MANUFACTURERS AND IMPORTERS OF 
ARTIFICIAL MANURES. 

Applications for registration of brands of all manures which are- 
intended for sale during the ensuing season must, with declarations and 
regiilatioii fees, be lodged wnfh the Secretary for Agriculture on or before 
the ist November. 
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8PHIXG CHEDDAli CHEESE-MAKING. 

13 V O . C. , <3> r s j ait-ccsc fEii.x'p*-- rt . 

As the season approaches for the making of cheese, it is important 
to overhaul the buildings, and have the interior, plant, &c., ^ thoroughly 
reno\'ated and brought up to date with modern utensils. Provision should 
be made for the supply of clean, sweet milk, perfect samples of which in 
such quantities as are accumulated at factories are far too rare, and those 
engaged in the manufacture of cheese commence their eftorts under con- 
ditions which make perfection impossible. 

Sometimes it is found that the milk when rec€i\'ed appears in fairly 
good condition, but after the heat is applied to the curd in the whey, 
develops a very bad flavour. This is owing to some of the milk containing 
germs — ‘probablv entering in the milking shed by reason of insanitary 
and careless methods— which had not developed their characteristic odour 
at the time the milk was being received. 

A good, clean-flavoured starter is one of the first essentials in the 
nianiifactiire of prime cheese. Every utensil which comes in contact w ith 
The starter should he previously sterilized. Spring cheese is generally 
made too firm due mainly to it receiving the same treatment as that made 
from richer milk. 

Curd from .spring milk containing a comparatixely small percentage of 
fat expels moisture more rapidlv than curd from richer milk ; therefore, it 
must be treated so as to retain more moisture, or the resulting cheese will 
lx* too firm and cure slowly. 

A test of the milk should he made, and the treatment xmried according 
to the quality. In spring, when the milk is testing low, it is found that 
setting at a lower temperature and using a correspondingly larger quantity 
of rennet, tends to make a quicker-curing cheese. 

If it is intended that the cheese shall go into market in fourteen to 
twenty days, which is usually the case in the early part of the season, 
sufficient should be used to insure tire process of coagulation commencing 
in from, eight to ten minutes. 

Sprin,g milk testing 3 to 3.5 may be set at 82 to 84 degrees Phihr., and 
ernough reiiritet used to have it ready for the knives in twenty to txventy- 
,five minutes ; this usually requires 4 oz. to 4I oz. rennet extract per 1,000 
lbs. milk. 

This treatment should only Ire for a few weeks, and should be 
gradually changed as the fat increases and the weather gets warmer. The 
setti,iig temperature must then he raised and the quantity of rennet de- 
creased, in order to get a firmer and slower-curing cheese. 

^Ihe milk should be set in the vat early enough to allow the curd 
■sufficient time to get fairly firm in the whey before the acidity ■ develops. 
A great deal of curd is injured at this stage of the process. Cheese 
made from iii,i|k working fast will ahvays tend tO' break doxvn soft and 

weak ill bod}-. 

Experience Jias shown that wffien the curd is not properly cooked, and 
tire whey hurried off, the resulting cheese will go off-flavour much more 
G\tdiiy than that from curd which has remained in the whey the proper 



1 0 0 CT . , 1912.] S pring Cheddar Cheese - making. 


643. 


length of time., and has been firmed and cooked.. With spring milk good 
results will be obtained by heating or cooking tO' 96 or 98 degrees Fahr. 

It is very important to know when the curd may be separated from 
the main body of whey. It is advisable, if the acidity is developing fastj 
or in hot weather^ to draw off most of the whey before dipping, or racking, 
ill order that the remainder may be drawn quickly when ready. 

The proper test of acidity before racking is .19 to .195. The time 
taken between renneting and having the curd stirred dry on the racks is 
from two hours to two hours and a half ; the richer the milk, the longer 
the time. 

If too much acid develops in the curd before the whey is removed,, it 
causes an extra loss of fat in the whey, consequently less cheese is made, 
which becomes dry and crumbly. When the curd is sufficiently matted 
together it should be cut in strips 6 to 8 inches wide, and turned every 
ten minutes, or often enough to avoid haA’ing uhey pools forming between 
the pieces of curd. 

If the curd is on the firm side it may be piled not higher than two 
deep, and kept at a temperature of about 94 degrees, until it becomes 
meaty, and the whey which comes away shows .7 to .75 per cent, of acid. 

As a rule milling should come about half way between racking and 
salting. After the curd is milled it should be turned only often enough 
to keep it from matting and to have it well matured before s.dting. 

'Fhe curd is in a lit condition to salt when it feels silky and mellow, 
and when the whey lea\'ing the curd contains i.o to 1.5 per cent. acid. 

The acidimeter test should be used to determine the time of salting 
and thus secure uniform results from day to day. The effects of salt on 
curd are to exjDel moisture, improve flavour, body, and texture of the 
cheese, to retard ripening or curing, and to add keeping quality. 

Nothing but pure, clean-flavoured, dry salt should be used, coarser 
in the grain than used for butter, as curd contains more moi.sture to 
dissolve the salt, and less of the coar.se .salt \vill leave the curd and be 
lost. The amount of salt to be added depends upon the moisture in the 
curd, and upon the length of time for ripening ; moist or tainted curd 
requires more salt, and quick-ripening cheese should have less. 
With spring milk and proper moisture and fair flavour, 2|- to 2 ^ lbs. 
per 1,000 lbs. of milk, according to butter fat test, is found to give good 
results. 

The curd should be spread evenly over the bottom of the vat, and 
half the salt applied. After stirring this thoroughly and evenly through 
the mass of curd, the remainder should be put on and also be well mixed. 

In about twenty minutes after the salt has been thoroughly incor- 
porated with the curd, and the harsh feeling caused by the .salt removing 
the moisture has disappeared, it is ready for the hoops. 

The temperature at this stage should not be lower than 84 degrees, as 
the curd cools rapidly when going to press. 

In order to get uniformitv in size of the cheese, the curd should be 
weighed in a bucket l)y means of a spring-balance suspended over the 
vat. 

Pressure should be applied very gradually to the curd, following it 
up closely as the cheese slackens, until the maximum pressure is reached 
before leaving them for the inght. 
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SECOND VICTORIAN EGG-LAYING COMPETITION, 1912-13, 

Oom^erioing Aprils 1912. 

CONDTIGTET) AT BURNLEY HORTICULTURAL SCHOOL. 


40 

23 

31 

47 
28 

9 

.20 

70 

46 

3 

1 

■62 

•37 

48 
8 

■24 

46 

25 

29 

-38 

14 

2 

•Bl 

13 

-39 

6 

44 

-30 

49 

16 

■63 

19 

^3 

7 

53 

-35 

56 

42 


64 

.51 

60 

64 
43 
16 

65 
69 

57 
32 

11 
27 

4 

■52 

58 
41 

12 
55 
68 
18 
m 
21 
22 
«7 

59 
36 
34 
17 
26 


Xo. ' of 
I'en. 


Breed. 


White Leghorns 


Black Orpingtons . 
White Leghorns . 


Black Orpingtons , 
White Leghorns . 


Bhck Orpingtons . 
White Leghorns . 


K.C Brown 
Jiorhs 

White Leghorns 


Leg- 


Silver Wyandottes 
White Leghorns . 


Black Orpingtons 
W'hite Leghorns 

Black Mlnoreas 
White Leghorns . 


Brown Leghorns 
White Leghom,s 


.4n':'Oaas . . ] ] 

Wliite Lc'ghoras 
01d_ English Game 
W'hite leghorns . . 


Name of Owner. 


S. Brown . . 

WL McLister 
Geo. Edwards 
J. E. Bradley 
E. G. Eagleton 
J. S. Spotswood 
E. Waldon 
C. J. Beatty 
H. A. Langdon 
King and Watson 
J. Campbell 

B. W. Pope 

C. B. Bertelsmeier 
Griffin Cant 

B. Fisher ., 
Sargenfri Poultry Yi 
"Wooldridge Bros, 
fi. L. Appleford 
J. B. Brigdeu 
It. Moy 
J. H. W^right 

B. Eowlinscn 
J. Ogden 

W. B. Crellin 
W'. G. Swift 
J. B. McArthur 
A. W. Hall 
Mrs. Stevenson 
W. Purvis 
A. Ahpee . . 

Mrs. Steer 
Percy Walker 
Cowan Bros. 

11. McKenzie 
A. H. Padman 
H. Hodges . , 

C. H. Busst 
M. A. Monk 
Mrs. Kempster 
J. H. Brain 

S. P. Giles 


H. Merrick 
H. Hammffl 
Miss B. E. Eyan 
P. E. DeGaris 
G. Purton . . 

E. Jobling 

A. H. Thomson 
Morgan and Watson 

B. Walker 

S. Brundrett 

T. S. Goodisson 
E. Nash 

J. Blackburn 
Cliaimers Bros. 

W. J. Stock 

A. Stringer 

T. H. C. Stafford 
J. Matheson 
W' . J . McKeddie 

B. Mitchell 
J. Moloney 

J. O’Loughlin 
W. N, Ling 

A. E. Manning 
. 1. Seabridge 

K. J. Barrett 
E, F. B. Moore 
S. 'Childs, .. 
(Eeserved) 


Totals .. 


Eggs laid duTmg..competition, 


April 15 
to 

Aug. 14. 


Aug. 15 
to 

Sept. 14, 



480 


454 


456 


441 


451 


426 


430 


435 


402 


413 


408 


385 


380 


393 


398 

irds 

379 


375 


370 


370 


368 


362 


364 


333 


348 


360 


352 


347 


363 


350 


354 


339 


338 


314 


319 


325 


304 


312 


313 


305 


1 294 


286 


284 


283 


269 


261 


259 


243 


247 


233 


242 


231 


231 


235 


234 


242 


253 


2.10 


235 


205 


206 


208 


169 


176 


164 


147 


153 


150 


108 


108 

:_121£82 I 8 


142 

140 

134 

142 

130 

151 

132 

124 

147 

134 

133 
144 
139 
126 
116 

135 
137 

134 

132 

133 
139 
132 
161 
141 

129 

134 

137 
120 
132 

123 

130 

124 
136 
130 
122 

138 
127 
124 
126 
136 

127 

128 
128 

129 
126 
127 

139 
135 
T35 

124 
134 
134 

125 
124 
114 
103 

130 
102 
124 
101 

99 

130 

119 

113 

121 

im 

106 

118 

89 


Total to 
Date (5 
months). 


8.836 


622 
594 
590 
583 
581 
577 
562 
559 
549 
547 
541 
529 
519 
519 
514 
514 
512 
504 
502 
501 
501 
496 
494 
489 
489 
486 
484 
483 
482 
477 
469 
462 
450 
449 
447 
442 
439 
437 
431 
430 
413 

412 

411 

398 

387 

386 

382 

382 

368 

366 

365 

365 

360 

358 

356 

356 

340 

337 

329 

307 

307 

£99 

295 

277 

268 

259 

256 

226 

197 


30.018 


Position ii 
Competi- 
tion. 


10 

11 

12 

13 

15 

17 

18 

19 

20 

22 

23 

24 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 


49 

50 


53 

54 


58 

59 

60 

62 

63 

64 

65 

66 

67 

68 



JO Oct., i9 X^-] Seccmd Victorian Egg-laying Competition. 


645 


SECOND VICTORIAN EOG-LAYING COMPETITION, 1912-13, 

//. T’. Haze kins. Poultry Expert, 
llicPORT TuR Month ending 14TH September, 1912. 

The month ending 14th September has been decidedly cold and gusty* 
with a fair rainfa]!. Howe\-er, as the liirds are well protected from wind 
and draughts, and provided with ample litter scattered in the pens, they 
have been kept busy, and the production of eggs has been well maintained. 
There has been no case of sickness. 

Mr. S. brcAvn's WTite Leghorns still maintain pride of place, with 
a score of 622 for the five months; followed bv W. McLister’s White 
Leghorns, with 594. 

A feature of the Competition during the past few weeks is that of a 
pen of Black Orpingtons, owned hv IMr. Jas. Ogden. Idieir weekly record 
since 26th July is as follows : — 33. 36. 35, 36, 33, 37, 37, and 39 respec- 
tively— making a total of 286 eggs in eight weeks. The total number of 
■eggs laid is 30.018 — an average of 435 per pen. 

The feeding during the period under review has been on similar lines 
to that mentioned in my former report; and there is no reason for any 
diminution of the meat or maize (heating foods) whilst the present cold 
conditions continue. Possibly next month we shall dispense with a part 
of the present grain ration, and reduce slightly the amount now used of 
animal food. 


ORCHARD AND GARDEN NOTES. 

E. E. Pescoit, Principal, School of H oriiculture , Burnley, 

The Orchard. 

Cidiivation. 

Orchard ploughing should now ho finished, and the main work for the 
■next few months will be an endeavour to keep the soil surface loose, friable, 
and well opened. The consolidation of the surfaces must be avoided ; as a 
hard, compact surface means the loss of much soil moisture by means of 
capilliary attraction. So that after rains, heavy dews, spray pump and other 
traffic, it tvill lie advisable to run the harrows through the orchard, to keep 
the surface tvell broken, so as to maintain a good earth mulch. If after 
I'loughing it be found that the surface is cloddy, and that the harrows will 
r.o: break the clods down, the soil must be well rolled with a spike or an 
■ordinary round roller, and then afterwards harrowed. 

Green manure crops should now lie |iloughed under ; if these crops are 
at all abundant in growth, they should be well rolled or dragged down 
with a chain, or they should he run OAvr with a disc. Any of these means 
will assist in getting the whole of the crop underground, which is a 
■desideratum. 
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In addition to the retention of soli moisture, cultivation of the orchards 
will suppress all weeds, which rob the trees of both water and food. ■ The 
suppression of weeds is an important work in the spring and early .summer, 
and thev should be rigoioiisly hoed or cultivated out. 


Spray big. 

Peach aphis will be claiming attention, as it will now be present in full 
force, if no winter spraying has been carried out. The spray for the pre- 
sent time is a strong nicotine solution, to be sprayed frequently, so long as 
the insects are present. 

Until its action upon young foliage and fruit is well known, it will not 
be wise at the present time to spray w^ith the lime-sulphur wash for either 
peach aphis, peach leaf-curl, or black spot of apple and pear. In all 
recent American experiments, this mixture has been used upon either dormant 
trees, or upon trees with mature foliage. Neither will it be wise to spray 
peach trees at this stage for leaf -curl with Bordeaux mixture. If this be 
done now’, the trees will probably lose their foliage. For this disease and 
for shothole and scab of apricots, the trees should have been sprayed earlier 
in the season with Bordeaux mixture. 

As apple and pear blossoms are bursting, the trees should be sprayed 
with Bordeaux mixture for black spot. If this has been delayed, the sul- 
phate of copper may be added to the first arsenate of lead spraying for 
codlin moth, using one pound of copper sulphate to fifty gallons of the 
spray. 

As soon as the apple and pear blossoms drop, it is time to prepare for 
the arsenate of lead spraying against the lart^ae of the codlin moth. Earh' 
apj)lications are necessary ; and one of two applications at the beginning of 
the season, while the apples are growing quickly, will be very efficacious. 

General, 

Grafts on young and old trees will need constant observation ; they must 
not be allowed to become too dry ; the sap and growth must not be restricted 
by the ties ; and, if the growths become unduly long, they should be pinched 
back to make the growths sturdy. The foliage will always be benefited 
by a water spraying when the weather is hot, dry, or windy. 

Citrus trees may be planted out ; watering at planting and giving the 
foliage an occasional w'ater sprinkling wall be teneficial to the young trees. 


Vegetable Garden. 

The surface soil requires to be well pulverized at this time of the year ; 
it should be kept well hoed, especially after the necessary frequent water- 
ings,^ and all weeds must be suppressed. Apart from their Iiarmfulness in 
robbing plants of food and moisture, the weeds, if allowed to remain and 
seed, become a menace to future economical work. 

The top dressing and weeding of Asparagus .beds will now be necessary : 
the beds should be well cut over as often as necessary, removing all growths, 
small and large. It is a mistake to allow the small stems to grow on, be- 
cause they may be too small for cutting. 

Plantings of tomatoes may now be carried out; all early planted plants 
should te fed, staked, and the laterals pinched back. A little bonedust or 
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superphosphate may be given, but these are not equal to animal manures, 
if the latter are available. Chemical manures should only be given in a 
limited quantity. Six or seven cwt. per acre would be a heavy dressing, and 
this works out at nearly 3 ounces per square yard. Vegetable growers 
may easily try this for themselves, and it will soon be seen that 3 ounces 
scattered over a square yard of surface will appear to be a very light 
dressing. 

French beans, carrot, parsnip, celery, radish, peas, and turnip seeds may 
now be sown. Seeds of cucumber, melon, and ]:nimpl:in family may now be 
sown in the open ground. All seedlings may be transplanted on favorable 
days, and it will be well to sprinkle the tops when planting out, as well as 
to water the roots. 


Flower Garden. 

As in other sections, there should be no clods on the surface, the soil 
should be friable, and no surface cracking should be allowed. As often as 
a watering is given, so a hoeing should succeed this work. Flowering plants 
suffer exceedingly through loss of soil moisture, and hard and compact 
surfaces are detrimental to their successful growth. It is always helpful to 
plants, and especially so on hot, sunny and windy days, to have the sur- 
face well hoed. In addition to conserving the soil water, it creates cool 
soil conditions, which is so helpful to good root action at this season of the 
year. Hoeing also keeps down the weeds, which need keeping dovvn, and 
which should not be allowed to seed in the beds. 

Roses will need attention, as both rose aphis and mildew will be making 
their appearance. For the former, strong tobacco and soap sprays, Robin- 
son’s pine spray, Benzole emulsion, and Soaperine are all very helpful in 
its eradication. For mildew the plants should be dusted with sulphur when 
the foliage is moist a dusting of sulphur on the ground under the bushes 
will be useful, as the fumes will be helpful in checking the fungus. All 
leaf eating insects on any plants may noAv be suppressed Avith arsenate of 
lead or with Paris Green. 

Beds should be well dug over in preparation for chrysanthemum or 
dahlia planting ; if these plants are not to be groAvn in separate beds, a few 
may be planted out for early flowering. 

Bulbs that have finished flowering, and that have lost their foliage 
should l)€ lifted and stored. The foliage must not be cut off while it is 
■Still green, as this means loss of sap and energy. 

Tender and half-hardy and other annuals may be pla,nted out for summer 
and autumn flowers. These include asters, zinnia, salvias, balsams, amaran- 
thus, celosias, &c., lobelia, bedding begonias, iresines, and alternantheras 
may also be planted in the beds and borders. 

Among the new garden plants now in cultivation one that is worthy of 
notice, and one that will be of great value for early spring and summer 
flowers is the new red perennial pea or Lathyrus Waratah. This is a fitting 
companion to the blue perennial pea, Lathyrus pubescens, now so popular. 
The colour is a rich Waratah red, and the plant is extremely floriferous. 
The flowers are larger than those of the blue pea; the plant is very hardy, 
and a good vigorous groAver. It flowers at the same time as the Lathyrus 
pubescens, and is in every way worthy to be planted with it. 
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REMINDERS FOR NOVEMBER. 


LIVE STOCK. 

IrlORSES.— Continue to feed stable lioises well ; add a ration of ^n-eensluff. Rug, 
ai ul^ht. Continue liav or straw, chaffed or whole, to grass-fed horses. Feed old 
and badly-conditioned liovses liberally. If 100 fat, mares in foal should be put. 
on poorer pasture. 

I'attie. — K xce|>t on rare occasions, rugs may now be used on cows on cold and 
wet nights onlv. Continue giving hay or straw. Give calves a warm dry shed and a. 
good, grass run. Continue giving milk at blood heat to calves. 

[jjGS.-— Supfdv plenty of bedding in warm well-ventilated styes. Keep .«tyes 
dean iind drv, and feeding troughs clean and wholesome. Sows may now be turned 
into grass run. 

Sheep. — Prepare for dipping. Powder and paste dips are most elective, ]):ir- 
ticulariy witere lice are prevalent. Ascertain exact contents of bath before adding 
d.'p. Kee|> sheep in hath not less than half a minute. Submerge heads. Dip l ig 
.^lieep first, lambs last. Commence early in the day; sheep can tlien dry before 
nightfall. Do not dip sheep when heaie.i tm full. Clean out baths occasionally. 
Avoid Inning to travel sheep loo far. Vaol over night. Dip early in .the day. 
Avoid filthy baths in dry areas particidarlv. .Merino and tine comeback ewes are 
in season friftn midille of No\ember. [nin Lincoln and Leicester rams, Icnglish 
l.tice.'ier esjiecially for small ewes, thick nuggetv type for fat lambs preferable. 

Pc>i:"L’iHY, — IPovide j)lentv of green fo:*d and shade. Watch f(.)r vermin; s]U'ay 
jierdies with kerosene and house.s with .1 sn-ution of 3 i"»er ce.nt. crude carbolic acid 
mixed wlih a little lime and soft soap. Keep water (.dean and cool. Disconti me- 
1 ceiling maize and reduce meat ration. Some Lp-om salts should be placed in w-iler 
weekly. Fresh skim milk, if available, siioiihi be given. Remove all male birds 
friHU the flock. Infertile eggs only should be used when pickling or when placed 
ill cool storage. 


CULTIVATION. 

F.\kM. —riant main crop of potatoes. * 'm Imv and silage. Weed earlv potatoes. 
Sow maize and millets. Weed tobacco beds, and water, if drv. 

(Jrch.^rI). “P loughing, barrowing, an«l cultivating 10 be continued. Weeds to be 
kepl^ down. Secure, pinch, and spray grafts with water. Sprav frecpientL, fur 

codlin moth, pear and cherry slug, and peach aphis. Plant out citrus trees. 

Vegetabie G.iHBEX.“Hoe and mulch surface. Sup}:rress weeds. Water wdiere- 

dry and hoe afterwards. Disbud and pinch back tomato })lanis. Sow celery, Kiench 
l>eans, peas, lettuce, cucumber, melon, tVc., seeds. 

h LOWER (rARL'EN. Water and mulch. Cultivate and keep down weeds. 'I'liin 
out weak wood from roses. Prune early ;ill flowering shrubs that have finished 
iluwering. Lift and store bulbs. Plant out dahlias and chrysanthemums. I^icpiid-- 
manure herbaceous |>ereiinials. 

\ iNE\ AED. iiiltiiral work, such as scarifying and hoeing, should be acti vely 
pii>iie(l lorwaicl, ^ so as to provide as good a “mulch’- as -possible during summer. 

1 roceed with tymg up, stopping-, and ■ topping. Avoid excessive topping, summer-- 
pummg Ikniig usually more injurious than useful in warm, dry ' climates. Cinct'Lre- 
/ante currant vines^as soon' as Sower caps have fallen. Apply second sulphuring, 
just before blossoming, wherever Oidium was prevalent last year. 

Leliiir . — Same as last month. 
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BEE-KEEPING IN VICTOKIA. 

{Continued, from Page 532.) 

F , R, BeuJme, Bee Expert. 

IX. Swarming. 

Swarming is a natural impulse with bees, and the means of multiplying 
the species. In Victoria it occurs from September till December, October 
being the principal swarming month in most localities. 

In abnormal seasons, when copious rains succeed a period of drought, 
swarming may take place a second time in January or February. 

To the beginner the issue of swarms is a source of delight, and the 
most convenient way of increasing the number of his colonies. When, 
however, stocks have increased to the number intended to be kept, or to 
what the locality will carry with profit to the owner, then swarming be- 
comes a trouble, involving a considerable amount of unprofitable work, 
and unless it is counteracted by re-uniting of swarmed stocks may result in 
the loss of all surplus honey. This is particularly so in districts having a 
plentiful supply of pollen in spring and a hone> flow in early summer only. 
Taking as an illustration two colonies of equal strength, and assuming that 
one swarms several times, and that the other does not swarm at all, the 
worker force of the former is broken up into tw'o, three, or more com- 
munities, none of which is in a condition to store surplus honey for a 
month or longer, because the parent colony is depleted of field bees by the 
issue of one or more swarms. The young queen, hatched after the swarm 
left, does not commence to lay for fourteen to twenty-one days, and this 
interruption in the succession of bee generations seriously affects the storing 
ot honey later on, while every swarm put down in a separate hive has first 
to build sufficient comb to fill the frames of the lower story, establish a 
brood-nest, and accumulate stores before it is in a condition to store surplus 
honey. This point, at whicli productiveness commences, is in some locali- 
ties, such as the country surrounding Melbourne, not reached till the main 
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honey flow is practically ox’er, and for the remainder of the season the bees 
are only able to gather 'sufficient to maintain themselves, and sometimes not 
enoiigirto last them through the winter. In the following season the 
colonies which survived will again undergo division by swarming, little or 
no honey wall be obtained, and the owner will come to the conclusion that 
bees are not profitable in his locality. It should be understood that in- 
crease of colonies always takes place at the expense of honey production, 
except in exceptionally good bee-country, with a late honey flow ^ but in 
passing it may be mentioned that in Spring bees are as much a saleable 
commodity as honey, that apiarists in the best honey districts of the 
State purchase swarms in large numbers, and that in localities better suited 
to the breeding of bees than the production of honey better profits may 
be obtained by the sale of bees than of honey . 

Taking now the case of a colony which does not swarm at all, although 
of the same strength as another one which does, it will be seen that as the 
laying queen remains in the hive there is no interruption in the rearing of 
bees, and as all the work wffiich is done by swarms during the first three 
or fours weeks is done by bees which come from the parent colony, it follows 
that when the total worker-force remains in the parent hi\’e whatever 
would be needed in the establishment of the new colonies is available as 
surplus ; in other words, the nectar available in the flora of the locality is, 
in one instance, turned into surplus honey for the benefit of the owmer of 
the bees, and in the other into more bees wffiich cannot do more than exist 
for the remainder of the season. 

What has been said so far does not apply to the best honey districts of 
this State where the honey flow is heavy, and more or less continuous for 
the greater part of Spring, Summer, and Autumn ; but even when the limit 
to increase is one of labour and material rather than of sources of nectar 
it is found more profitable to have the samei total force of bees in a lessor 
number of colonies. More surplus can be obtained from one colony contain- 
ing 30,000 bees than from two containing 15,000 each, because the number 
necessary to attend to domestic work such as the rearing of brood, carry- 
ing water, &c., is practically the same in the smaller as in the larger 
colony, the latter has therefore a much larger number of bees available for 
the gathering of nectar and is less influenced by changes of temperature. 

The prevention or control of swarming is one of the most difficult 
problems of bee culture. Systematic efforts to eliminate the swarming 
impulse by breeding all queens from the mothers of non-swarming stocks 
have so far only resulted in reducing the percentage of swarming, owing to 
the inability of queen breeders to control the mating of the sexes as i«^ 
done in the case of animals and birds. Beekeepers are therefore compelled 
to confine their efforts to cope with the swarming problem to the removal of 
contributing causes and to counteracting the effects which swarming has 
On hoiie\q production. Apart from the natural impulse, which is much 
stronger in some races, some strains, and even some individual colonies 
of bees than in others, climate, season, and flora have great influence upon 
the swarming propensity. These are factors beyond the control of the 
beekeeper ; there are, however, others which mav be controlled, more or 
less, and excessive swarming prevented thereby. The principal inducements 
. for bees to swarm are- — ' ■ ' 

1. A crowded' condition of the bees. 

2. The presence of large numbers of drones. 

3. An old or failing queen. ■ 
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I. Hives may become crowded with bees early in September if win- 
tered in single stories j as soon as the bees occupy all the combs;, an upper 
story, with drawn empty combs, should be put on to allow the bees to 
spread out as their numbers increase and the weather becomes warmer. 
The beginner is at a great disadvantage in not having another set of combs, 
and the only thing he can do is to remove one or two combs from the 
brood chamber to the super (upper story) and put two frames with full 
sheets of foundation alongside the outside brood combs in the lower hive 
body. The bees will soon draw the foundation into comb, and the combs 
removed to the super will induce them to commence work there. Frames 
with starters only should not be used before swarming time, as drone 
comb is invariably built in them at this period. It must be pointed out 
that the addition of a set of frames with starters, or a section super, does 
not spread the bees out, because there is no connexion between the brood 
combs and the starters in the super. In a wild bees’ nest, or when a set 
of drawn combs are given, the comb is continuous, and therefore, in the 



FIG. I. SPRING EXAMINATION OF HIVES. 


latter case, accepted by the bees as part of their home as soon as required 
and the crowded condition relieved. 

2 . The presence of large numbers of drones is best avoided by the use 
in the brood chamber of combs built from full sheets of foundation, or 
combs which have been built by swarms during the first three weeks. The 
cutting out of drone comb or the shaving off of the heads of drone brood 
is of very little use, because drone comb is again built by the bees in the 
same space, and the queen again lays drone eggs into the cells from which 
the bees have removed the decapitated drones. 

3. Old or failing queens may be discovered during the first or second 
examination of hives in Spring (Fig. T) by noting the irregular way eggs 
are la^'d, as they are found scattered about instead of in compact circles. - 
Colonies having three-year-old queens will be found most inclined to 
swarm; those with two-year-old queens less so, and the previous season’s 
queens still less, while later on, when young queens o-f the same season’s 
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rearing are laving, their colonies will not swarm the same season. Defective 
and old queens shonld he replaced as soon as ripe queen cells are available. 
In weak colonies the queen may be destroyed and a queen cell given at 
the same time, the interruption of brood rearing can be made good by 
giving a comb of brood a few days after the young queen hatched. If 
the colony contains sufficient bees it may be divided into two on the same 
stand, the old queen being kept laying in one till the young queen is laying 
in the other, when the former may be removed and the two stocks united 
by alternating the brood combs after smoking both. Uniting is best done 
at or after sunset. 

Even when e\’erything possible has been done to discourage swarming, 
there will be a number of swarms, but they will be larger. (Fig. 2 ) than 
they would have been had the colonies swarmed earlier. Examining the 
hives once a week and destroying any queen cells that are found will, to 

some extent, prevent 
swarming or, at any 
rate, delay it. How- 
ever, unless the bees 
are shaken off the 
brood combs every 
time, a small queen 
cell on the face of the 

comb, or one well 

covered with newly- 
built comb, is very 
likely to be over- 
looked and, if condi- 

tions continue favor- 
able, colonies which 
have been thwarted 
will often swarm with- 
out having built cells. 
Taking into account 
the trouble involved 
by a careful weekly 
examination and the 
risk of failing to pre- 
vent swarming, it will 
be found best to allow 
the swarm to come off and, if no increase but a yield of honey is desired, to 
re-uoiie the swarm and the parent colony. This is done in the following 
manner:— When the swarm, has issued and clustered somewhere, hive it in 
a new bo.x on a set of wired frames with starters on the spot occupied by 
the hive from which it came ; remove the latter a little to one side, with 
the entrance facing at right angles to its former position. ^1 flying bees 
remainmg in the parent stock, on returning from the fields, \Vill join the 

swarm, because they will return to the spot they are used to. The swarmed 

colony will thus be so depleted of flying bees that usuallv the first virgin 
queen which hatches from one of the ceils will be allowed by the bees to 
destroy the remaining queen cells. To make sure, however, that no after- 
.swarms come off, it is best to examine the stocks within a day or two and 
destroy all the queen cells except one, selecting for the purpose one of the 
largest and most forward in development. In from fourteen to twenty-one 
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'days the young queen will be laying and, under normal conditions, the 
combs in the hive containing the swarm will have been built down to the 
bottom bar of the frames. In the meantime the parent hive has been 
gradually turned round till it stands close alongside to the swarm, with the 
entrance facing the same way, and the two stocks may be united into one 
hive, the old queen (that with the swarm) being removed, the young queen 
taking her place on the new combs, with the old combs over a queen-excluder 
in the super to be extracted when full, or replaced by frames with full 
sheets of foundation, if unsuitable for further use. 

As previously stated, uniting should be done towards evening, first 
blowing smoke between the combs of both colonies, and then alternating 
the frames of the two colonies, thus thoroughly mixing the bees. They will 
have settled down by next morning, and will work peaceably together ; the 
combs intended for the brood nest and the queen are then put in the lower 
chamber, the other combs in the super above a queen-excluder. 

The old queen may be removed the day before uniting, which should not 
be attempted till the young queen has been laying for some days, as much 
stinging and balling of the queen may take place if uniting is done before 
or too soon after the young queen commenced laying. 

The united stock is in the best condition for storing surplus honey, the 
brood combs have been renewed, and the queen being of the same season’s 
raising, there will be no further swarming. 

{To he continued^ 


LUCERNE AND ENSILAGE. 

By John W. Pater son^ B.Sc., Ph.D., Experimentalist; and P, R. Scott, 
Chemist for Agriculture. 

In order to determine the changes or losses which may occur in locally 
grown forage during the process of ensilage, a preliminary series of experi- 
ments was carried out at Geelong during the past summer. The silo was 
of the reinforced concrete type, and in filling it the material was chaffed 
and elevated in the ordinary way. Second-cut lucerne was the crop 
employed. 

The method of working was simple. About 50 lbs. of the material 
as It came from the cutter was well mixed on a clean floor. From this 
30 lbs. was sewed up in a, clean Hessian bag and dropped in the centre of 
the silo where it was soon buried in the ordinary course of work. At the 
same time 10^ lbs. was weighed from the same heap and sot out to dry as 
a thin layer in a lock-up room. When dry this 10 lbs. was carefully col- 
lected and preserved for analysis. 

The bag was placed in the silo on 27th December. Chaffing went on 
rom that time until the silage was from 10 to 12 feet deep over the bag at 
the end of three days. The material was then fed to cows straight away, 
a quantity being taken from the silo daily. On 27th February the bag 
was reached and it was then taken out and weighed. It had been buried 
in the silo 62 days. 

The silage when taken out weighed 25 lbs. 9 oz. It was forwarded the 

u V j ^ At the same time the air- 

•aried chaff from lo lbs. of the original material was sent on as a separate 
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parcel- Chie of lis was present at all weighings on the farm to check the 

results. 

The silage was of a brownish-green colour and had a somewhat pungent 
snieil suggesting the presence of butyric acid. The dairy herd at the farm 
ate it readily. There was no mould of any sort on it and the farmer was 
well pleased with the general appearance of the material and the way it 

was turned out. 

Table I. gives the percentage composition of the silage and dried chaff, 
and also of the original green lucerne as calculated from the dried chaff 
it produced. The items in the upper portion of the table are those ordi- 
narily determined in stock food analysis, and they were determined in the' 
ordinary way. In the lower division of the table the true protein was 
estimated Iw StutzerT method, and the amides, &c., were then found by 
difference from the crude protein. Each of these represents nitrogen x 6.25. 
Sugar was determined by the gravimetric copper method. Furfurol was- 
obtained by distil laticai with hydrochloric acid and subsequently precipi- 
tated by phloro-gliicin. Furfurol rep-resents the pentosans and less 
resistant celluloses (cxy-celliiloses") of the fodders, the latter being of most 
importance. The analyses were made by IMr. V. Deschamp, who‘ has 
long evqaerieiice of this class of work. 

Tabls I. 



Green Lucerne. 

Lucerne Hay. 

Lncerne Silage. 


Per cent. 

Per cent. 

Per cent. 

W'i'ite'i’ 

74-03 

9-80 

75-00 

Etiwr Extract .. 

•S3 

2-94 

1*29 

("Tilde Protein 

4-00 

10-37 

3-60 

Sol V:;,irbohvJrate.-< 

Ills 

39-75 

10-43 

Woo'iv Fibre 

0-3.7 

22 -58 

I") -90 

Ash 

2 41 

j 8 • 50 

2-72 


l(X>-00 

} 100-00 

100-00 

Frot-ein 

3-31 

1 11-75 

2-19 

Amides, &e. 

1 - 29 

i 4-62 

1-47 

Sngar . . 

•27 

j -07 

1 -02 

Furfurol obtained 

3 75 

! 13-32 

! 

I 3-28 


The percentage composition of the fodders indicates that chemically 
any one of them may be a useful feed for ruminants, but weight for weight 
they vary in the nutrients supplied. Comparing the green lucerne with the 
silage the latter contained less crude protein and considerably less true' 
prc^tein, while it contained -a larger amount of amide or non-protein nitro- 
gen, The silage had also somewhat less carbohydrates, and of the sugar 
W'hich belongs to this group it had practically none while the furfurol shows 
that the more digestible cellulose was diminished. The silage had some- 
what more fibre. It had more ether extract. Not much importance, 
how-ever, should be credited to the ether extract in rough fodders of the 
kinds under review. . While the ether extract of concentrated foods such 
as mm or linseed consists almost entirely of true fats which are wholly 
digestible and have a. high value in. feeding, the ether extract of rough' 
foclders generally contains about 50 per cent, of chlorophyll and waxes 
which are indigestible. In silage it contains in addition" a , number of 
organic acid,s, such as lactic and butyric acid which have a low heat value 
and are in no way comparable to fats. The water in -the silage happens to 
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be about the same as in the original lucerne. Weight for weight the dried 
chaff is a much more concentrated food than the others, for the reason that 
it contained less water. 

The important practical points in a comparison of silage, green fodder 
and hay lie not so much however in percentages as in the actual amounts 
of feeding material obtained from the different methods of curing. Thus 
it is conceivable that a gain in quality during ensilage might be purchased 
at too great an expense as regards the quantity of feed. Table II. shows 
for 100 lbs. of the original material how many lbs. of each food constituent 
we-re put in and how imany taken out of the silo. 



WEIGHING AT THE FARM. 


Table II. 


— 

Dry 

Matter. 

Ether 

Extract, 

Crude 

Protein. 

Sol. 

Garbo. 

Woody 

Fibre. 

"aS 

Protein. 

Amides, 

&c. 

Sugar. 

Furfurol 

Obtained. 

Put in (lbs.) . . j 

25-37 

•83 

4-60 

U-18 

6-35 

2-41 

3-31 

1-29 

•27 

3-75 

Taken out(lbs. ) 

21-87 

1-09 

3-11 

9-50 

5-86 

i 

2-31 

1'86 

1-25 

•02 

3-28 

Loss (lbs.) . . 

3-50 

•26* 

1-49 

1-68 

•49 ' 

•10 

1-45 

-04 

•25 ' 

•47 

Loss (per cent.) 

13-8 

31-3* 

32-4 

15-0 

7.7 

4-1 

43-8 

3-1 

92-6 

12-5 


* = Increase. 


Of the total dry matter put in 13.8 per cent, was lost in 62 days. Of the 
soluble carbohydrates 15 per cent., was lost including all the sugar, and also, 
as the furfurol shows, the more decomposable cellulose. Analysis and 
theory alike indicate that during ensilage it is tiie most digestible part of the 
carbohydrates which are lost. The fibre showed less actual loss and the 
ash practically none. The bag was several feet from the floor of the silo. 
The most apparent loss, however, has been in the crude protein, and still 
more in the true protein of the silage. In the last case the loss approached 
50 per cent, of the protein in the original material. 
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“ Albuminoid ratio'’ is the ratio of the digestible albuminoids (proteins) 
to the digestible non -albuminoids in a. food, the fat being multipled by 2.4 
in making the calculation. Adopting Wolff's digestion coefficients for the 
fod«iers concerned the ratios work out at 1:^-3 tbe fresh lucerne and 
I :4.38 for the silage on the basis of crude protein; calculating from true 
protein the figures are i ig.i and i :6.i respectively. The American 
standard is i : 6 — 8, so that all the figures show the silage to be sufficiently 
rich in protein. 

This result is obtained because fresh lucerne is particularly rich in 
protein as compared to ordinary forage. This however offers no reason 
why the protein should be wasted. Protein is the expensive constituent 

in a fodder. In the 
case of maize or the 
ordinary cereals there 
is less protein to start 
with — there is 66 to 
50 per cent. less. 
These therefore are 
crops which seem 
more suitable for en- 
siling. They will lose 
less protein because 
they have less to lose. 

Ensilage has its 
advantages and its 
disadvantages. When 
succulent food fails or 
at certain seasons in 
the dairy its advan- 
tages outweigh every- 
thing else. For 
ruminants succulent 
fodder is necessary to 
keep them in bloom, 
and continued dry 
feed is incompatible 
with heavy milking. 
The disadvantages of 
ensilage are connected 
with an inevitable loss 
of food materials. 
This indicates that it 
, , . . wasteful to make 

silage to be used ^ at a time when satisfactory green feed will be available. . 
But the loss during ensilage falls more heavily upon certain of the con- 
stitiitents of foods than upon others. From these experiments it seems tO' 
fall heavily upon the proteins. And as lucerne is particularly rich in 
protein it seems, better that lucerne should be cured as h,ay rather than 
ensiled,' Such hay would form an- admirable addition to silage made from 
less nitrogenous fodders such as wheat, oats or maize. 

There are -few farms which do not produce a variety of forage crops 
it IS proposed to continue these investigaticms from the chemical side in 
■Prefer to find which crops can be converted into silage 'with greatest 
econoiB)"'. ' . ■ ■ : ^ 
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liEPLEMSHING THE DAIRY HERD. 

By M, Thomas, Dairy Supervisor. 

The dairy iarmers of this State will, before many years have passed, 
have to face a serious situation unless a change in present methods is 
adopted. This will be how to replenish their dairy herds, which are con- 
tinually being depleted by various causes. 

The cutting up of large estates, under the Closer Settlement Act, into 
dairy farms, and the extension of the dairying industry generally through- 
out the State, has created a large demand for dairy heifers of good 
quality which seems very hard to satisfy. 

This is a subject that requires very careful consideration on the part of 
our dairy farmers. The ruthless destruction of large numbers of heifer 
calves is, to my mind, a great waste of raw material, which should be 
utilized to better advantaare especially in securing a certain supply of 
well-bred and well-reared heifers to replace any gaps that may occur 
in the herd. 

When one thinks of the number of heifer calves, from cows of a 5, 
6, and, in many cases, 7 gallons a day capacity, that are annually 
slaughtered for pigs’ food, one can only conclude that eventually there 
must be a dearth of dairy heifers, and our herds, instead of improving, as 
they should do, will become of an inferior class. It, no doubt, seems to 
be the easiest way for the farmer to go to a cattle saleyard and purchase 
a few heifers, every now and then as wanted ; but this is altogether 
wrong, for he is generally buying the calves that have been carelessly 
reared for three months, and then turned out to take their chance. The 
farmer who has fed his calves for five months, and reared them well, does 
not part with them unless forced to do so. For a good milking cow to 
stand the wear and tear on her system for years, a heifer must be reared 
from birth properly, so as to have stamina in her as a cow when she 
comes to the bail. 

A lot of the heifers that are purchased in the saleyards are not so 
well reared as they require to be, and hence we often hear a farmer say, 

1 bought a couple of heifers in the yards a few weeks ago, but they 
.are no good.” This means that he wdll sell them for whatever sum the 
dealer likes to offer, and purchase others, from the same source, that 
possibly may turn out as bad, if not worse, than the first ones. Therefore 
the farmer who depends on this haphazard method of replenishing his 
herd will be far behind the careful farmer w^ho rears the heifer calves 
from his own best cows, and rears them properly. 

The correct method of rearing a calf has been described in previous 
issues of the Journal ) it will, therefore, suffice to say that we have at 
our disposal many valuable, scientifically-tested, substitutes for the butter 
fat extracted from milk ; whilst the farmer who will grow his own linseed 
will have all there is need of to rear good calves. Another important 
reason why the farmer should rear his own stock is to minimize the danger 
of introducing disease into his herd through purchasing a beast from an 
unknown and possibly infected source, and which may rause the loss of 
a whole year’s profit to him. 

In order to attain a high milking standard in a dairy herd, it is not 
essential that only pure-bred stock should be kept, for many of the most 
prolific milkers are of mixed breeds, and many of the pure-hreds are 
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absolute failures at the bucket. It is, however, absolutely necessary that 
prolific cows should be bred from along the lines of pure breeding, and 
that instead of their offspring losing the milking character by being bred 
from mongrel bulls, the function that is so well developed in the dam 
should be*” made more and more of a fixed character by the use of a 
pure-bred bull of milking strains. In no class of breeding is the influence 
of the sire so well marked as in the breeding of dairy cattle. Thei'efore- 
serious attention should be given to the rearing of heifers, but they should 
be only from the grxid cows of a herd, and got by none other than a 
pure-bred bull. 


IRRIGATION IN THE EARLY DAYS. 

By A, S. Ktnyon, C.E. 

Recently a paragraph appeared in the daily press that the first attempt 
at irrigation in Victoria was made at Kerang by the late ^Ir. W. J. W. 
Patchell. No detraction from the credit due that enterprising settler is 
intended in disputing that claim. That his was the first system which 
was contiiiiioiisly successful is probable ; but it was not the first attempt. 

From the very outset of settlement on this continent, it was recognised 
that its ptxiiliar climatic conditions ; its rivers — then known only as 
^‘chains of ponds” — with their intermittent flows, rendered irrigation an 
essential acconipaniment to the full and profitable occupation of the 
interior. The discovery of gold and the consequent dislocation for the 
time of the ordinary conditions of life delayed the advent of irrigation, 
for the efforts of the station gardener, generally a Chinaman, or of an 
occasional pastoralist, in flooding some paddocks by damming the creeks, 
are hardly w’orthy of the name, though in Tasmania a considerable amount 
of work tewak place in the forties. It was not until the gold fe\'er had 
nearly run its course that the attention of the people was directed to 
winning wealth from the soil by the less attractive but much more' 
profitable method of agriculture. 

In the Victorian Government Prize Essays, i860, Mr. William Storey, 
in his essay upon the Agriculture of Victoria, says Irrigation is pre- 
destined to be a prominent feature in Australian husbandry, and though 
It may seem paiodoxical, it is. nevertheless, mv impression that irrigation 
will be more genera], and will be earlier and better developed in Australia 
than it would have been had its rivers been without drawback and fluvial 
at all seasons of the year.'” Notwithstanding this and many similar 
opinions, so little impression was made by the various efforts at irrigation 
that. Henniker Heaton, in his Ausiralian Dictionary of Dates, 1879, 
makes no reference to them whatever. Yet, in 1859, an extensive and costly 
pumping scheme was being put into operation at Heidelberg, and in the 
succ<?eding .year a..n elaborate system was established at Adelaide Vale, on 
the 'Campaspe River, for Messrs. Elms and Bladier. The following’ 
extracts from the Fartners^ Journal and Gardeners^ Cltronide, a remark- 
ably well -edited paper, will be of interest: — 

, Irrigation is, perhaps, the most important subject that can engage- 
tfe, study of the Australian farmer. In this dry climate, with its length- 
en'd droughts and scorching hot winds, crops are often blighted and: 
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-destroyed before the grain has had time to ripen; and, again, the whole 
of the summer is lost, so far as production or vegetation is conoerned. 
During the very months when the glowing heat of the sun would, with 
abundance of moisture, force and stimulate the most luxuriant vegetation, 
the whole face of the land is scorched and burnt up. The peculiarities 
of our climate, no doubt, arise, in great measure, from the vast extent 
of land we ha\’e on the one hand, and a wide ocean on the other. Any 
summer rains we have are not of much value, for the periods between one 
rainfall and another are so long that we have not only no summer vegeta- 
tion, but the withered grass and dry herbage of the previous spring months 
are, in our opinion, often much damaged. 

If at any future time in the history of Victoria a general system of 
irrigation should be adopted and carried out, the greatest advantages 
would be gained by the agriculturists; and it is probable that the climate 
\Yill become completely changed from a dry region to a land of showers 
and clouds and thunderstorms. 

Two days ago we paid a hurried visit to the farm of S. Ricardo, 
Esq., on the Yarra, near Heidelberg, for the purpose of inspecting his 
works for irrigating his land. That gentleman deserves very great credit 
for his enterprise in being the first in this Colony to employ irrigation 
on an extensive scale ; but it is highly probable the undoubted gain the 
scheme will yield to him will come first, the credit afterwards. 

Mr. Ricardo’s farm is 185 acres in extent, situated on the south bank 
of the Yarra, opposite to Heidelberg, and consists of two descriptions of 
soil — one of rich alluvial river flats, the other of sandy, undulating ground, 
with a clay substratum, bedded on rock of silurian formation. The 
highest ground is 120 feet above the river, and on it is formed the reser- 
voir, which will, when full, contain 523,000 gallons. This- reservoir is 
simply a square excavation, of about 30 yards by 60, and 5 or 6 feet 
deep. The soil and clay stripped from the rock form an embankment 
on all sides. From the engine-house, which stands by the river bank, a 
main pipe, sunk beneath the surface, leads the water up to the reservoir. 
To perform this work, a 12 -horse-power engine, with double action pump, 
i.s provided. It was intended that this engine should foroe up 200 gallons 
per minute, but it has not been able to do this. Of course, the resistance 
1C be overcome at each stroke is great — equal to about 60 lb. per srjuare 
inch in 120 feet of elevation. Over a considerable extent of the rich 
river flats piping has been laid 2 feet under the surface, with plugs at 
intervals of 78 yards, so that two men with a hose can throw the water 
over the whole extent of intervening ground, and for this portion of the 
farm the water need not be taken from the reservoir, but may be supplied 
direct from the engine. In applying the water in this way, it, as a 
matter of course, falls upon the growdng crop, and, under a burning sun, 
might be supposed likely to injure it; but such is not the case. Mr. 
Ricardo states that the water falling on the plants, even under the hottest 
sun, does them no harm whatever. Probably it is the radiation and reflec- 
tion of heat from perfectly dry ground in the neighbourhood of plants 
that usually injures them if watered during sunshine. 

This mode of irrigation has been greatly recommended by Mr. 
Mechi, of Tiptree Farm. Mr. Ricardo, however, finds that it is a very 
imperfect method ; that, in short, the supply is never equal to the demand ; 
that the ground is no sooner watered than it requires to be watered again. 
Besides, he finds that the surface becomes caked by applying water from 
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a jet or hose. H,e is, therefore, determined to irrigate the rest of the 
farm upon the Italian principle, or a modification of it. This consists 
in conveying the water along small open channels from the main pipe on 
various levels, allowing the liquid to flow gently and continually over the 

surface. 

Last summer the works were not completed early enough to test the- 
full value of irrigation. Mr. Ricardo states, however, that he had a crop 
of turnips ready two months after sowing the seed. 

“ In reference to expense, he puts down the cost of pumping — that is, 
for fuel and attendance of one man — at 15s. per day. Two men, with 
hose, can water 5 acres per day. The whole cost of the works amounts 
to at 30 ut ;£3 ,ooo ; but a great deal of this sum might have been saved 
had ail parties concerned possessed more practical knowledge of the sub- 
ject, and had Mr. Mechi's stand-pipe system not been followed. The- 
chief outlay should consist in raising the water to the required height, 
wnere such is necessary, and in making arrangements for its distribution 
by gravitation. 

' ‘ At the present time the works in que.stion are incomplete, and until 
next summer it will be impossible to say what will be the gain. Mean- 
while, Mr. Ricardo has secured the services of a duly qualified ’’ Italian 
— one who thoroughly understands the practice followed in Italy, and 
he hopes, and, may we add, is certain, to obtain great results.” — 
(7th July, i860.) 

Further particulars are given in the issue of 20th October, of the same 

year — 


“The necessity for irrigation in this country is now a recognised 
fact. One of the first to discern this want and to take measures for 
supplying it is Mr. Ricardo, on whose farm at Heidelberg a system of 
irrigation by underground pipes, hose, and jet, similar to that practised 
in our streets, has been for some time in operation. This plan was 
projected by Mr. IMechi, the well-known agriculturist, of Tiptree Hall, 
Es.sex, but whatever the amount of success that may have attended it.s 
use under his auspices, it is now being discarded by Mr. Ricardo, on 
the ground, we believe, of its expensive working and general inefficiency. 
In its stead he has adopted the Italian system, which can be carried out 
at considerably less expense than the plan adopted by Mr. Mechi. The 
most difficult part of the ground, which, on account of its irrecrularity 
requires a great amount of work in the way of levelling, has been under- 
taken for ;£i 5 per acre, while the more level portions of the farm will 
OTmpleted for about ^6 per acre. Mr. Mechi’ s system, on the other- 
hand, costs something like ^100 per acre. 


A portion of the works being sufficiently advanced to allow of a 
trial, the water was laid ,on last Tuesday, and the trial was in every 
respect a success.^ A steam-engine erected on the bank of the Yarra 
pumps the pvater into a tank capable of containing about 20,000 gallons 
This tank IS merely an expvation in the ground, and is, therefore, very 

IndTwLn fet in length, 22 feet in width! 

nd 4 fret in depth. From either end proceeds the main channel, 2 ft 

6 m. wide at top, i ft. 3 in. wide at the bottom, and 15 inches deep 

channel are vet finished, ^and they are 
intended f?r the irrigation of about 10 acres of land. The whole iLgth- 
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of main channel required for the supply of the fiat portion of the farm 
(about 100 acres) will be no chains. The experiment consisted in testing 
the efficiency of the part already completed. Several portions of land 
of about half-an-acre each having been ploughed, a flood-gate at the tank 
was raised and the channel was speedily filled to overflowing, irrigating 
the land regularly and most completely.’’ 

While claiming for Mt. Ricardo the honour of being the first 
irrigationist on a large scale, the names of Messrs. Robinson (Dutson), 
Eason (Buninyong), Vince (Bridgewater), Miller (Lerderderg), Pearce 
(Bacchus Marsh), Troy (Gannawarra), and Patchell (Kerang), should be 
placed on the roll of honour. The two first-named, though only irrigating 
on a small scale from springs, commenced in the fifties, the others not 
until the next decade. Any reference to the beginnings of irrigation in 
Victoria would hardly be complete without mention of Mr. Garden, of 
Cohuna, who, though not starting until 1882, was probably the most 
successful of all. 


Footnote, hy the Hon. Geo. Grahmi, M.L.A., Minister of Agrictdture and Water Supply, 

I do not think the name of Messrs. Learmoiith Bros., of Ercildoune, should be 
omitted from any list of early irrigators in Victoria. As far back as 1860, Mr. Thomas 
Learnionth prepared a piece of land about acres in extent, and, after carefully 
grading the same, had it planted with lucerne. He watered it by gravitation from a 
large reservoir situated on a hill at the back of the station, and irrigated with a system 
of mitre drains about 9 feet apart. To my personal knowledge he supplied a daily 
ration of lucerne to over 200 pigs for five months in the year from this small plot. 

I saw the crop growing in February, 1861, when they were just preparing to take 
off the fourth cutting, and the lucerne was from 18 inches to 2 feet high. 

What Mr. Kenyon has stated with regard to Mr. Ricardo is perfectly correct, as I 
had the information from Mr. Ricardo himself many years ago. Mr. Ricardo was a 
very advanced and enthusiastic agriculturist, and w*as one of the very first men who 
purchased land in the Ballarat district for farming purposes. 


Milk contains 4I per cent, of sugar. This milk sugar is not so sweet 
as cane sugar. On standing, bacteria form lactic acid from the milk sugar, 
and when the quantity becomes sufficient this acid causes the casein to 
coagulate. Casein can also be curdled by rennet, but the product is dif- 
ferent to the curd produced by acid. 
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AX INSECT PEST OP THE “OURRAJONG” 
(BRACHYCHITON). 


By C. French, Junr.^ A.cting Government Entomolo gist. 


From time to ti.oie, leaves of the native Currajong tree (Brachychitor? 
popuineum, R. Brown) are forwarded to the Entomological Branch by 
correspondents, who state, that the leaves are being discoloured by 
“ insects which have white tails.” On examining the specimens I find 
them to be covered with the remarkable Psyllid (Tyora sterculiae, Frog- 
gatt) which resembles an aphid and is often mistaken for one. 

This insect was first discovered at Forbes, New South Wales, by Mr. 
W. W. Froggatt, Govermnent Entomologist of New South Wales, and the 
following is a quotation from his description of the insect : — 

This is one of the most anomalous species I have found; and the 
living psyllid with its bright green tints, delicate transparent wings, and 
long slender legs and antennse, might easily be passed over at first sight 
as an aphis. The deeply cleft head, absence of face lobes, and the 
peculiar venation of the wings render it a very distinctive insect. The 
eggs are horn-colour, elongate-oval in form, and deposited in patches, con- 
taining 30-40 in number on the upper surface of the leaves. The larvse 
and pnpse cluster together where they emerge from the eggs, the long 
filamenrs trailing out all round giving them a star-like appearance and each 
family makes a large white blotch on the foliage.” 

Many Currajoiig trees are now cultivated in Victoria, in large private 
gardens, public parks, avenues, Szc. Thev are fine, evergreen, shady trees, 
easily grown and very shapely. The flowers are fairly large, downy on 
the outside, and on the inside red and yellow, variegated. It is unfortunate 
that they are being attacked by an insect pest, which causes discoloration 
of the leaves and the trees themselves to become unsightly. 

In times of drought, in some parts of the interior of Australia, starving 
sbxk jiave t>een saved by eating the leaves of these trees, and’ also the 
roots if they happen to be exposed. 


Remedies. 

^ i he most effective means of dealing with this pest is to spray the trees 
with kerosene or benzole emulsion, pine oil spray, or any other mixture that 
kills jnsects by contact. Formulas for any of these mixtures can be 
obtmned on application to the Entomological Branch, Crown Law Offices 

AlelTOiirne. ^ 
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GENERAL NOTES. 

THE FLY PEST— 

A simple method of destroying house flies, which is well spoken of^ 
is described in the Agricultural Journal, Queensland. Formalin is the 
agent employed. One ounce of commercial (40 per cent.) formalin is 
added to one" pint of equal parts milk and water. A trace of sugar added 
makes it more attractive. The mixture is exposed in shallow plates, and 
a piece of bread or blotting paper in each plate offers more space for the 
flies to alight on. The preparation has been tried in cow houses, stables, 
dairies, and dwelling houses, and in most cases seems to have been very 
destructive. Infixed with syrup it was eaten by ants with impunity. 


C01PARATi¥E VALUES OF FOODS— 

The unit- value system of ascertaining the prices of manures is 
described by the Chemist for Agriculture in the January issue of this 
Journal. It is useful as showing whether the purchaser of manures 
is getting value for his money according to current rates. From time 
to time proposals have been made for the application of the unit system 
to a comparison of fc3od values, and Leaflet fi of the Board of Agri- 
culture suggests the following method : — In a cattle food the ingredients 
commercially important are the albuminoids (proteids), fats, and carbo- 
hydrates. In working, multiply the percentage of albuminoids and fats 
by and to the product add the percentage of carbohydrates. The 
result gives the number of food units in the material. Take an ex- 
ample. If a food contains 32 per cent, albuminoids, ii per cent, fats 
or oils, and 34 per cent, carbohydrates, then 2| (32 + ii) -f 34 = 141I 
food units. If the price is per ton then each unit costs is. 3|d. 
The same calculation may then be conducted for another food at another 
price in order to see which is purchasable at the cheaper rate per unit. 
In making this comparison between different foods it must be confined 
to foods of essentially the same character, and where each is dietetically 
suited to the purpose for which it is required. To compare, say, barley 
meal with oaten chaff under this mefthod would give misleading results. 


GOOD Am BAD PASTURE— 

In any stretch of country one pasture establishes a reputation as good 
fattening land, ’while another is known as only fit to carry store stock 
or lambing ewes. The reason for those differences is often hard to 
trace. In the Romney district of England there occur fields of per- 
manent pasture capable of fattening six or eight sheep to the acre, while 
immediately adjoining may be found others of apparently the same 
character, which will only keep sheep in growing condition. In 
the Jour. Agric. Sa., June, 1912, Mr. A. D. Hall and Dr. Ru^Il, 
of Rothamsted, describe some investigations' of this subject. They 
compared a good with an adjoining Imd-feeding pasture at thifee 
stations. ' At each place both pastures were situated in flat silt 
land, and appeared to have been formed in the same way. There 
was no regular difference in the water content of the good and bad soils, 
and temperature differences were small. The ordinary chemical and 
mechaRical anah'ses of the -soils revealed nothing to account for their 
great differences in fertility * the good .soils generally contained rather 
more total phosphoric acid, but not of citric acid soluble. Their inves- 
tigations point to only one feature in which the good soils excelled in 
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marked degree — they contained much more nitrates and ammonia 
early in the season. No reason could be given for this. Botanically, 
there was very little difference in the types of herbage. The feeding 
value of the pasture was thus largely independent of its botanical com- 
position. Habit of growth appeared the important thing. On the good 
land, with plenty of nitrates and ammonia, the grasses were leafy, with 
little tendency to form heads ; on the bad fields the herbage was stemmy, 
and flower heads came early and abundantly. Altogether the investi- 
gations indicate that the bacterial activity of pasture lands is of first- 
rate importance. They suggest that the application of lime (a germ 
tonic) would often bring marked improvement. Lime increases the 
natural supply of nitrates. Incidentally it helps clovers in another 
way. On some soils phosphates are required in addition to lime. It 
is by experimenting along these lines that the right means of improving 
poor pasture can be determined. 


HERD TESTIMG— 

Six years ago Mr. Burgess, a New Zealand farmer, started testing his 
dairy herd, and a lucid account of his experience appears in the Journal 
of Agriculture of the Dominion. In the first season of testing the 
cows averaged 198 lbs. of butter fat. As a result of always weeding 
out the worst cows, the average for the second season was 222 lbs. ; 
for the third season 234 lbs ; for the fourth, 241 lbs. ; in the fifth 
season the yield was affected by the dry summer, and consequent scarcity 
of feed ; in the sixth season the average was 261 lbs. Six year’s testing 
thus increased the yield by 63 lbs. butter fat per cow. The cost of 
testing is calculated at 8s. iid. per cow, including cost of apparatus 
and the farmer’s own time at is. per hour. He estimates that improve- 
ment will continue, because in the period under review an exceptional 
number of heifers w as introduced to replace culls. The herd was of 
mixed breeding, but at two dates a pure-bred Ayrshire bull of good 
milking strain was obtained. The writer would prefer pure breeds to 
work on as these perpetuate their qualities with greater certainty, but 
points out the difficulty of obtaining this class of stock with good records 
well authenticated. The scheme for officially testing pure herds recently 
introduced by this Department will furnish a guarantee to those purchasing 
pure-bred animials with the object of grading up their herds. 


mAMAQE LOSSES— 

Phosphoric acid, potash, lime, and nitrogen are the soil constituents 
which the farmer wishes to conserve, and each of them stands in a 
different relation to drainage losses. A discussion of the subject and 
the analysis of drainage waters from the fields of five farms which 
appeared recently in the Illustrated ILandw. Zeit, which serve to draw 
attention to the subject. The results were typical. There was no 
phosphoric acid lost by drainage. The loss of potash was not serious, 
but there was considerable loss of nitrogen (11.8 parts per million) 
almost wholly as nitrates. There was no loss of nitrogen as ammonia. 
The most serious loss was in lime, amounting to 215 parts per million. 
In nearly all cases lime will be the chief constituent in drainage waters. 
The loss is greater on cultivated land than on pasture, and most of the 
■manures in use tend to increase it. The waste is inevitable, and in 
'the long run must be made up by fresh applications of lime at the surface. 
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FRUIT TRADE OP VICTORIA. 

ITS PRESENT STATUS, FROM A COMMERCiAL STANDPOINT- 
[Continued from Page 5 ^ 7 ') 


LOCAL TRADE. 

By E. Mceking, Senior Inspector of Fruit. 


Part 2. 

It is intended, in this number, to show the present position of the local 
fruit trade, and to point out some of the disabilities connected therewith. 
Suggestions will be furnished later as to the manner in which these may 
he, in large measure, surmounted. Before doing so, it may be as well to- 
indicate the channels whereby our fruits reach the consumer, in order that 
the suggestions for improving the present methods of disposal may be 
rendered, more dear. 

Approximately 50 per cent, of the total fruits raised in Victoria never 
leave the State, being consumed or otherwise dealt with locally. Indeed, 
so far as the small fruits (berry fruits, currants, olives, &c.) are con- 
cerned, it may be confidently asserted that 99 per cent, of these are con- 
sumed within the State. This is also true concerning a great proportion 
of the softer kinds of our large fruits, as the following figures will 
show : — 

Low Consumption of Fruit in Victoria. 

In the year 1910-11 (the latest year for which figures are available), a 
total of 3,641,977 bushels of fruits, exclusive of grapes, \vas raisecl in 
Victoria, This total consisted of 3,583,059 bushels of large fruits, and 
58,918 bushels of small fruits. Of this total, a quantity of 484,413 
bushels, or 13.5 per cent., was exported to the other States of the Com- 
monwealth ; 318,297 bushels, or 8.8 per cent., were exported oversea; 
997,454 bushels, or 27.3 per cent., were manufactured^ into jams, jellies, 
&c., and 59,600 bu.shels, or 1.09 ]3er cent., were converted into dried 
fruits. This gave a total of 1,859,764 bushels exported, manufactured, 
or otherwise disposed of, and left a total of 1,782,213 bushels, or slightly 
under 50 per cent, of the total raised, to be consumed locally. If we 
add to the quantity raised locally a quantity of 785,106 bushels imported 
from the other States, and 81,560 bushels imported oversea, we get a total 
of 2,648,879 bushels consumed in Victoria in the year 1910-11. 

Taking the population of the State for the year under notice at 
souls, it will be seen that approximately 80 lb. of fruit per 
head of population was consumed during the 12 mWhs. This gives a 
daily consumption of 3I oz. of fruit per day per individual. Com- 
paring this consumption with the consumption of such staple articles of 
f£X>d as^meat and bread, it would appear that the proportion of fruit con- 
sumed is relatively ' very small, as in 1910-11 there were consumed per- 
head of population in Victoria 223 lb. of meat per annum, or 9.6 oz. per 
day, and 272 lb. of bread per annum, or 12 oz. per day. 

Large Amount of Waste. 

As no figures are available to indicate the amount of waste which' 
annually takes place, the figures quoted do not allow for the fruits which 
are raised but never reach the consumer, and are either fed to stock or” 
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carted to municipal rubbish tips. There is every reason to believe, how- 
ever, that this amount of waste is much larger than most people imagine, 
and would be quite sufficient to bring the total consumption per head to 
below 3 oz. per day. 

Present Methods of Distribution. 


The two points most forcibly emphasised by these figures are — firstly, 
that we import a great deal of fruit which might be raised locally ; and, 



secondly, that in a climate such as ours the use of fruit as a staple article 
of diet is much less than it should be. If we seek for reasons as to why 
this state of affairs exists, the following facts would seem to indicate that 
the causes are mainly due to the want of appreciation of the dietetic value 
of fruit on the part of the public, and to improper methods of placing our 
fruits before the consumer. The latter cause may be chiefly attributed to 
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our inconipiete methods of distribution. Within the City of Melbourne 
and suburban radius, the total population of which in 1911 was estimated 
ai 600,160, there are only three principal retail markets, viz., the Queen 
Victoria (situated within the city), South Melbourne, and Prahran Markets. 
In addition to these three retail markets, one wholesale market, the Western 
Market, is situated between Market and William streets, Melbourne. None 



of the. retail or wholesale, are connected .with the railway. The 

following are the number of fruit retailers in these different markets;— 
Victoria Market, 450; South Melbourne Market, 35; Prahran Market, 20 
—a total of 505. In addition to these, there are, on an average," 60 
barrowmen in the city, 20 in South Melbourne, and 90 in Prahran. The 
total number of fruiterers and greengrocers in the city and suburbs is 769. 
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The wholesale distributors, who are situated in, or adjacent to, the Western 
Market and Queen Victoria Market, number about 20. This gives a total 
of slightly over 1,400 distributors, or, approximately, one distributor to 
every 360 inhabitants in the metropolitan area. 

Improvement in Distribution Needed. 

It would appear, from the above figures, that the number of distri- 
butors is quite sufficient to place the fruit before the public ; but the 



expensive and cumbersome methods by which these retail fruiterers and 
barrowmen are supplied add so much to the cost of the fruit as to render 
it a luxury, instead of being, as it should rightly be, a necessary article of 
diet. This contention will be rendered more clear when it is explained 
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that the oiiiv means bv which the suburban fruiterers and barrowmen can 
obtain their 'supplies is by attending the early morning markets, or by pur- 
chasing the fi'uit required at the Western IMarket, in the city. To 
compensate for the wear and tear incurred through the journey into' the 
citv and back, the long hours worked, and the great length of time occupied 
in cbtaiiiing his supplies, the retailer has necessarily to charge high prices 
for his fruit. This has the effect of lowering the average consumption, 
and also curtails the profits which would accrue if more direct methods 
were in force whereby the fruiterer could secure his goods. The necessity 
for working half the night during, at least, three nights of the week 
precludes the possibility of the fruiterer conveying his fruit to the houses 
of the consumers in his locality, and he has therefore to depend, in large 
measure, upon the residents calling at his shop to make their purchases. 
IMaiiv of the growers adjacent to the metropolis bring their^ fruit to the 
Queen Victoria and South Melbourne Markets and sell direct to the 
retailers and consumers. The growers other than those adjacent to the 
metrofjolis are dependent for the distribution of their fruit upon the 
Western Market alone. The retailers in the Prahran Market consist 
mostly of Chinese and Greek vendors of an itinerant type. The grower 
whose residence is so contiguous to the metropolitan markets as to enable 
him to coii\-ey his fruits to the city and sell these direct to the consumer 
would, at first sight, appear to possess an advantage over his fellow-grower 
who resides in a more distant portion of the State, as, by such direct sales, 
he is enabled to eliminate the profits of the middleman. When, however, 
the time cxciipied in travelling between the orchard and the market, in the 
disposal of his fruits, and in the return journey, and also the cost of wear 
and tear to his plant, is considered, the advantage is more apparent than 
real The expense of placing his fruits on the markets is almost as great 
to the grower adjacent to the city as it is to the grower of the outlying 
district. 

The foregoing facts tend to show that, consequent upon our cumber- 
some methods, the contingent expenses incurred in distributing our fruiis 
for local sale are such as to lower the profits to the grower and raise the 
prices to the consumer. Whether the grower elects to convey his own 
fruits to the market and perscmally dispose of same, or whether he depends 
upon the wholesale merchant in the only wholesale market in the metro- 
f)olitan area to dispose of these, the time and labour involved under our 
present methods of distribution are such as to render in some seasons both 
the production and consumption of fruits an unprofitable proposition. 
That fruit is a ^ special product and needs special methods in connexion 
with its harvesting, handling, transportation and marketing has not yet 
been fully realized, and consideration also has not been given to the fact 
that our conditions are constant!}^ changing, and that our methods of distri- 
bution should be altered accordingly. 

The following outline of the marketing facilities and methods wTich 
have recently tieen adopted in Sydney since the erection of new municipal 
fruit markets there may sen^e to show, by comparison, how very urgent 
reform in our own n^thods is necefesaxy." These markets cover a total 
area of i2| acres of ground, and the section reserved for the disposal of 
fruit wcupies 2| acres. The market contains 34 stalls, of two 'stories, 
and 34 offices. The ground, or floor space, will accommodate 500 vendors, 
with ample room for the display and disposal of fruit. A branch 
fumigating chamter and cold-storage accommodation ' containing 30,000 
feet of air space is al^ provided on the ground floor. The space on this 
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floor is equally allotted to the grower and the agent, or fruit merchant. 
The two classes are di\dded by a central roadway running through the 
market. The growers are placed into five districts. The fruit is distri- 
buted to‘ the public and shopkeepers and about 2,500 dealers, who have 
districts and sell both fruit and vegetables to the public. 

In addition to the above-mentioned facilities, the municipality has 
erected, within 100 yards^ of the market:, twenty large stores, of three 
stories, for the use of the large fmit merchant. 

The market is connected with the rail, and fruit may be forwarded 
direct to it from country districts. 

The method in which the fniit is distributed from the market through- 
out the city and suburbs is by cars and motor waggons. 

It will till, us be seen that at present, the city of Sydney is much in 
advance of this city with regard to the disposal and marketing of fruit. 

If the projected scheme in connexion with, the new markets., which it 
is intended to shortly erect on the south side of the Yarra, is caiiried out 
as oompletely as proposed, Melbourne should then be well abreast of any 
other city in the Commonwealth with regard to tlie marketing and distribu- 
tion of fruit. 

((To he co 72 tim{cd.) 


SHEEP HIPPINCI. 

By T. If. Curleivis, Inspector tender Sheep Dipping Act. 

As shearing time in this State is again approaching, a few words on 
sheep dipping may not be out of place. 

A large majority of the sheep-owners of Victoria, including all who 
have had a lengthened experience on the subject, are fully aware of the 
benefits which accrue from careful and systematic dipping and strongly 
approve of the general provisions of the Sheep Dipping Act. The small 
minority consists, firstly— of those ivho are averse to taking any progressive 
steps which entail trouble and expense, and to measures taken to protect 
others from the effect of their carelessness and lack of management ; and 
secondly, of those whose first experience of dipping has for some reason 
been unfortunate. And to the latter a few hints may be acceptable. 

Various reasons may be given for the failure, or partial failure, of the 
operation, such as the use of inferior dipping medicaments, errors in 
mixing, over dilution with the false idea of economy, failure to keep the 
dip at tlie proper strength, and faulty methods of actual dipping. 

Owners who have not had experience in dipping sheep are advised to 
procure a dip strongly recommended by one who has used it, to mix and 
use according to instructions received with it ; if a powder, roll to break 
all lumps and mix in a paste over night, and in the morning complete 
mixing with the prescribed quantity of water, take care to keep dip at a 
uniform strength, use a plunger frequently whilst the sheep are going 
through to prevent any powder settling at the bottoin of the dip. The 
sheep should be yarded over night and put through as early as possible; 
dipping should not be carried on in a fierce heat, and failing shelter trees 
being available rough shelter sheds should be provided near draining yard. 
When a small dip is used care should be taken to see that every sheep is 
thoroughly soaked, the head should be immersed a couple of times, and 
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■each sheep sliO'Uld be in about a minute. If it is necessary to drive the 
sheep away from the dip do so quietly, after allowing them to stand under 
shelter for a time, and awid dusty roads until they are dry. 

Numerous cases have come under notice the last few months of sheep 
which were dipped after last shearing and are nevertheless carrying ticks 
or lice. Imperfect dipping, together with the bad time most of them have 
gone through consequent on the drought, has had a good deal to do with it, 
the frequently expressed opinion is that “ poverty breeds ticks and lice ’’ ; 
and whilst this is not correct it is true that vermin thrive and increase best 
when their hosts are in low’ condition. 

On the other hand, the freedom from lice and ticks observed in num- 
bers of dipped sheep suffering from the effects of the bad season — recent 
yaraings at Yarck and Nagambie for example — is very encouraging to all 
advocates of dipping, and goes to prove that poverty is not the only factor 
to be considered. One of the reasons why dipping does not absolutely 
eradicate vermin is the practice, followed by some who are not aware that 
they are infringing the Sheep Dipping Act^ of leaving the lambs unshorn 
and undipped when the ewes are so dealt with ; the majority of the former 
may be marketed before they can infest dipped sheep, but others fatten 
late and some are not fattened at all. These are generally shorn and 
dipped later, but not before they have to some extent reinfested the flock. 
Granted that it is undesirable to dip lambs nearly fat and intended for 
early marketing, those which are to be kept any time after the dipping of 
the flock might well be shorn and dipped with the sheep and thereby 
secured from grass seeds and freed from vermin; it should not be detri- 
mental to their improvement or sale but the reverse, and as all sheep dipped 
should be immune from contagion from the early lambs up to the time the 
latter were sold, a great benefit should result to the flock. 

Opinions vary very much as to the length of time which should inter- 
vene between shearing and dipping. Some dip "'off the shears,” but 
many ^ prefer to put it off from three to six weeks, an'd others go so far as 
to object to the period aliow'ed by the Act, i,e., sixty da vs, as not long 
■-enough. 

Whilst it is no doubt advisable when practicable to allow three or four 
weeks to elapse, especially in cases of machine shorn sheep, it is, I think, 
a mistake to leave them undipped longer than six weeks ; and in. any 
case, farmers’ sheep should be dipped before harvesting operations are 
oonimenced. 

Dipping off the shears ” frequently gives excellent results ; as an 
example, I may instance cases of sheep which are depastured in the moun- 
tains near Alexandra. There being no facilities for holding the sheep 
near where they were shorn, they were mustered, shorn and dipped straight 
away and turned out in the hills again, and when mustered and offered for 
'Saie recently were found on being handled to be absolutely free from 
vermiri, the wool being clean and bright. 

^Ilhen practicable, owners of, say, upwards of 200 sheep should have 
their own dipping baths ; it is a mistake to drive sheep far and have to 
mrnn them over dusty roads,, after being dipped. The cost of a dip 
suitaMe ^ for small flocks is very moderate, portable iron baths are quoted 
at Swot and with a small additional cost may be put down and 
draining yards^ provided. Small brick and cement or concrete and 
-cmeht ■dips and draining yards may also be constructed at from ^10 to 
£iS, which are permane^nt and answer the purpose admirably: it is only 
.a question of a little more time in putting the sheep through. 
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The clubbing together of farmers and using a large dip between them is 
not altogether satisfactory, for the last to use the bath has a fouled wash 
and frequently has to wait his turn until late in the day ; the result is the 
sheep do not dry before night : this is very undesirable. In putting a 
flock through it is advisable for the largest sheep to go in first, the lambs 
and smaller ones last when the bath is shallower ; broken legs are avoided 
in this way. 

Particulars of various styles of dips have already been given through 
these columns and directly to owners by the Department, and further de- 
tails may be obtained on application. Finally, 1 strongly advise sheep- 
owners, who have already been referred to as having had somewhat unfor- 
tunate experiences in the matter, to continue to dip, but to do so with care 
and judgment, and they need have no fear but that their trouble will be 
well repaid. 


SHEARERS’ HUT ACCOMMODATION ACT. 

The Shearers’ Hut Accommodation Act, No. 2341, came into opera- 
tion on 1st July, when the Hon. the Minister for Agriculture decided 
that it should be administered by the Live Stock Division of the Depart- 
ment of Agriculture, and that the inspections necessary should be under- 
taken by the present staff, without additional appointments being made. 

The first requirement was to define the districts, as ordered in Section 
5 (i), and appoint inspectors thereto. This was done, and the Order 
in Council passed on 19th August, 1912. 

The following table shows the districts defined, together with the 
names and addresses of the inspectors : — 


Name of Inspector. 

Address. 

Shires under his Control. 

Mathieson, John 

Warrnambool. . 

Warrnambool, Portland, Belfast, 
Minhamite, Heytesbury, Colac, 
Mortlake, Hampden 

Gresson, George Leslie 

Casterton 

Glenelg 

Keys, Stanley Jeffrey . . 

Coleraine 

Wannon 

Fisher, Albert William . . 

Hamilton 

Mount Rouse, Bundas 

Temple, John Me Vicar 

Ararat 

Ai'arat, Ripon, Lexton, Avoca, 
Stawell, Wimmera, Dunmunkle,. 
Borung, Arapiles, Kowree 

Wilson, Thomas 

Melbourne 

La^loit, Lowan, Bimboola, Mil- 
durar, Karkarooc, Swan Hilf 
Walpeup 

Edwards, Charles Basil 

Bendigo 

Wyeheproof, Birchip, Charlton, Gor- 
don, East Loddon, Korong, Kara 
Kara, Bet Bet, Kerang 

O’Keefe, Peter Bernard 

Rochester 

Rochester 

McKenzie, John William 

Kyabram , . ' 

Deakin 

Henderson, George 

Bendigo 

Huntly, Strathfieldsaye 

Close, John 

Bendigo 

Marong; Donald 

Ash, Ethelbert Ebenezer 

Castlemaine . . 

Maldon, Metcalfe 

Marshall, John Carlyle. . 

Melbourne 

Tullaroop, Talbot, Creswick, New- 
stead, Mount Alexander, Mount 
Eranklin, Glenlyon, Kyneton, 
Mclvor, Newham and Woodend, 
Romsey, Springfield, Gisborne, 
Laiicefield 
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Districts, Etc. — conti n md. 


Xanie of Inspector. 

Address. 

Ross, Alexander John . . 

Kyk*, Albert . . 

Ryle, John 

Ballarat 

Ballarat 

Geelong 

Thomas, Moses 

Madden, Thomas 

O’Bryan, Patrick Francis 
'J\Iorris, Edgar Gordon . . 

Budd, Hubert Walton 

Gomans, Michael 

Winclielsea 

Geelong 

Melbourne 

Bacchus Marsh 

Melbourne 

Melbourne 

Gemmell, Thoina.3 

Seymour 

Parfitt, Henry Francis 

Melbourne 

Porter, William Thomas 

Wangaratta . . 

■Tiirelfall, Robert George 

Ytomiger, ■William 

Yea . . 
l^Ielbourne 

McDoiigall, Edgar Wallace 

Melbourne 

Tu,rner, Ernest James . . 

Melbourne 

■Sherlock, Samuel 

Frankston 

McKenzie, George 

McKenzie, Robert Taylor 

Cranbourne . . 
Korumburra . . 

Grant, James 

Morton, Charles James 

Fleming, James 

O’Keefe, Dennis Francis 

Com.ey, Charles Edwin Macdougali 

Leongatha 

Foster 

Alberton 

Berwick 

Bairnsdale 

Curlewis, Alfred William 

Melbourne 


Shires under his Control, 


Ballarat, Bungaree 
Buniiiyong. Grenville 
Meredith, Leigh, Corio, Bannock- 
burn 

Winchelsea, Barrarbool 
South Barw'on, Bellarine 
Werribee, Brayhrook 
Bacchus Marsii, Ballan, Melton 
Broadmeadows, Bulla. Keilor 
Preston, Merriang, Whittlesea, Ep- 
ping 

Seymour, Broadford, Kilmore, Bya- 
iong 

Gouiburn, Warauga, Euroa, Mans- 
field, Rodney, Shepparton, Nu- 
murkah, Timgamah, tnolet Town, 
Yarrawonga 

Benalla, Oxley, North Ovens, 

Rutherglen, Gliiltern, Wodonga, 
Yackandandah, Beechworth, 
Bright, Omeo, Towong 
Yen, Alexandra, Howqua 
Heidelberg, Eltham, Doncaster, 
Healesville, Templestowe 
Nunawading, Lilydale, Upper 

Yarra 

Mulgrave, Fern Tree Gully, Dan- 
denong 

Moorabbin, Mornington, Frankston 
and Hastings, Flinders and Kan- 
gerong 
Cranbourne 

Poowong and Jeetho, Phillip Island, 
and Woolamai 
VVoorayl 
South Gippsland 
Alberton 
Berwick 

Biiln Biiln, Warragul, Narracan, 
Morwell, Traralgon, Walhalla, 
Maifra, Rosedale, Avon, Orbost, 
Tambo, Bairnsdale, Mirboo 
: Whole of State 


In order that all pastoralists may be made familiar with the opera- 
tions of the Act, an epitome showing the principal provisions has been 
drawn^ up for circulation throughout the State. This epitome is in the 

following form: — 

SHEARERS’ HUT ACCOMMODATION, ACT, No. 2341. ' 

Notice to Employers of Shearers. 

Notice is hereby given that, in accordance with the provisions of the Shearers’ 
Hat AccoiBBiodation Act, No. 2341 , if six or more shearers* are' to be employed 
in or about a shearing , shed^ the employerf must give to an Inspector at least three 
cleai days* notice of iatent,ion to commence shearing — Section 12 (i). Penalty for 
failure to notify, £2 — Section. 1:2 (2). Shearing sheds where five or less shearers 
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are employed and those situate in cities, towns, and boroughs, are exempt— 
Section 3. 

An employer must provide sufficient accommodation for the comfort and health 
of shearers in buildings at least fifty yards from the shearing shed — Section 6 (i) — 
unless such accommodation has been provided prior to the passing of the Act, and 
conforms to the other requirements of the Act, which are — Section 6 (2) : — 

{a) Separate buildings for sleeping accommodation of Asiatics; 

{b) Sleeping bunks not placed one above another, and 240 cubic feet air 
space to each person ; 

{c) Sleeping-room apart from kitchen and dining-room ; if cooking and serv- 
ing is done in same room, then it must be at different ends thereof ; 

{d) Separate dining accommodation for Asiatics; 

(e) Latrine not less than 25 yards from building, and 50 yards from water 
supply ; 

(/) Sufficient good drinking water; 

(£') Meat house or safe constructed to keep out flies ; 

(/z) Separate compartment for stores and rations ; 

(z) Sufficient clean straw or chaff for filling mattresses ; 

(;) Proper vessels for kitchen slops and refuse, and provision for disposal 
of same ; 

(-e) Light and ventilation in sleeping and dining rooms; 

(/) Floors of approved material ; 

(m) Proper cooking and washing vessels; 

Tent accommodation to the satisfaction of an Inspector shall be deemed 
sufficient — Section 14. 

Buildings must be kept clean by, and must not be damaged by the shearers. 
Where an employer is put to the expense of cleaning or repairing damage by 
shearers, the cost thereof, when certified to by an Inspector, may be deducted from 
the wages due to such shearer — Section 7 (1-5). t 

Where any expense is incurred by a tenant in providing any of the requirements 
of the Act, such expense shall be borne by the tenant and landlord, in the absence 
of any agreement to the contrary, in the following proportion — Section 15 (i) : — 

If the tenant’s interest is — 

(a) for less than three years, the whole shall he payable by the landlord ; 

{b) for three years or less than five years, three-fourths by the landlord and 
one-fourth by the tenant ; 

(r) for five years or upwards, the whole by the tenant ; provided that if the 
interest of a tenant be for less than five years, and he commences 
sheep -farming wdthout the written consent of the landlord, the tenant 
shall bear the wdiole cost — Section 15 (2). 

The Governor in Council may appoint Inspectors, who shall have free entry 
into any shearing shed or building provided for accommodation of shearers — 
Section 3 (1-2) — Penaltv for obstruction, ;£2o — Section 5 (3). Every Inspector shall 
carry a certificate of his appointment, which shall be shown to an employer on 
demand. 

An Inspector may order the requirements of the Act to be complied with ; 
failure to carry out same renders the employer liable to prosecution ; and the 
penalty for not fulfilling the order of the Court entails a fine of ^£10, and £i 
for each day in default — Section ii (1-4). 

By direction of the Hon. the Minister for Agriculture, 

W. A. N. ROBERTSON, B.V. Sc., 

Live Stock Division, Department of Agriculture. 


* “ Shearer ” means any person employed in work connected with shearing, hut does not include 
regular employes or members of employers family. 

t “ Employer ” means any person owning, having control of, or superintending at any shearing 
shed. 

t The 1911 award of the Commonwealth Court of Conciliation and Arbitration provides that the 
employer may deduct such cost after notifying the shed representative in writing. 
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THE RELATIVE SOLUBILITY OF THE PHOSPHORIC 
ACID IR ROCK PHOSPHATE ARD BORE-DUST, 


W. C. Robertson^ Chief Deputy Chemist. 

The foiiowing table gives the results from an experiment recently con- 
ducted at the Agricultural Laboratory. 

The object of the test was to ascertain the availability of the phosphoric 
acid in rock phosphate and bone-dust respectively. 

A preliminary experiment was carried out by placing two perforated tin 
vessels containing pulverised rock phosphate and bone-dust respectively, in 
a garden soil and covering them to a depth of 12 inches. 

The soil was watered every morning and, by a launder arrangement, 
the drainings were separately collected in two glass vessels. 

After the expiration of one month, the drainage water in each vessel 
was tested for phosphoric acid, with the result that the drainings from the 
bone-dust gave a distinct affirmative reaction, whereas the test on the liquid 
from the rock phosphate gave an entirely negative result. 

In the experiment under review, the mode of procedure was as 
follows : — 

Two lots of virgin soil, each weighing 7 lbs., were placed in two 
earthenware jars having an outlet at the bottom. 

From the latter, a tube with stop cock attached, led to a glass jar con- 
taining in one case 100 grammes of finely ground rock phosphate, and in 
the other the same amount of bone-dust. 

The foliowing diagram will serve to show the arrangement of the 
apparatus : — 



The soil in the earthenware receptacles was kept saturated with water 
and the drainage conducted through the outlet tube to the glass jars and 
thus allowed to act upon the material contained therein. The experiment 
was conducted over a period of four months, but progress analyses were 
conducted at the end of (a) one week, (Jb) one month, (r) four months. 

The soil in the first instance 'was analysed for humus and available 
phosphoric acid and was found to contain 2.3 per cent, humus, whilst the 
available phosphoric acid', intent was infinitesimal. The soil water was 
of an acidity equal to .012 per cent., citric acid. 
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The subjoined table gives the results : — 


Material Treated. 

Per cent, of Total Phosphoric Acid dissolved in — 

Ratio of 

One Week. 

One Month. 

Pour Months. 

Solubility. 

Bone dust 

per cent. 

•41 

per cent. 

•75 

per cent. 
1-02 

243 

Rock Phosphate 

Nil 

-0019 

•0042 

1 


The bone-dust originally contained 23.5 per cent, phosphoric acid, 
whereas the rock phosphate contained 37.91 per cent. 

The result of the experiment shows the phosphate in bone-dust to be 
more soluble in soil water than the phosphate in rock phosphate. 


SMALL RURAL INDUSTRIES. 

D.— GERANIUM CULTIVATION FOR ESSENTIAL OIL. 

By Josef h Knight. 

The plant from which oil of geranium is obtained is known botanicaily 
.as the pelargonium. It is a native of South Africa, where many different 
■species are found. It is the intention of the present article to enter into 
a description of only two of these, namely, The African,^’ whose 
botanical name cannot readily be fixed, and Pelargonium roseum.’^ 
Both these varieties were grown at the Dunolly Scent Farm, and their 
value as essential oil producers has been established by actual experience. 
“The African’’ yields a large quantity of oil of a quality suitable for 
the use of soap-makers and other purposes, and should find a ready sale 
in this State. 

“ Pelargonium roseum,” on the other hand, yields an oil of superior 
■quality, but the quantity is so scanty that for practical purposes its 
cultivation at present need hardly be considered. 

The illustrations show No i as “ The African,” and No. 2 “ Pelar- 
gonium roseum.” 

Soil. 

Geranium will grow in any soil — either clay, loam, or sand. The 
richer the soil the greater will be the yield. 

The natural situation of the plant is sandy loam, and in many parts 
i: is cultivated on dry sandy hill-sides. The quality of the oil produced 
under these conditions is of a superior quality, but lately it is considered 
that when rich bottom land is employed the yield is considerably in- 
creased ; but the oil is said to be inferior, rank, and somewhat coarse. 
Irrigation, also, has been employed in many cases, and enormous cuttings 
obtained. Dry or well- drained soil wall answer the purpose ; but the plant 
will not withstand excessive moisture at the roots. 

Cultivation, 

The soil, prior to planting, should be deeply stirred — subsoiling is 
preferable to trenching, as the bottom soil is usually stubborn and stiff to 
work. If rich low-lying land is chosen, then the drainage should be 
attended to. 
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Lifce some others of the essential oil-producing plants, rich ^ soil is not 
absolutelv necessary ; but where there is poor or medium soil, its cultiva- 
tion can 'be undertaken with the expectation of success. The only after- 
cuitivation is the usual ploughing to keep the surface in good tilth and 
free from weeds. 

The planting may be done either in autumn or spring. If a good 
bed of cuttings is piit out in August or September these will be suitable 
to plant out -early in March, or as soon as there is sufficient moisture to 
continue a growth. 

Good results are also obtained by planting good strong cuttings in 
earlv spring, and this may be adopted where a bed of cuttings has not 
t)een provided. A bed .should be well prepared and the set pressed firmly 
in at the base. A good solid tramping at the bottom is important, so as 
to exclude the air from the soil, but it .should not be tramped on the surface. 



NO. 3. THE AFRICAN. NO. 2 . PELARGONIUM ROSEUM. 


The distance at which the plants should be placed in their permanent 
position should be regulated by the class of labour employed in the 
cultivation. The rows should stand about 4 feel apart, and the plants 
3 feet in the rows] but if hand labour is to do the work, then 3 feet 
each way may be sufficient for carrying out operations. The plant is a 
strong grower and requires liberal feeding rcom, and nothing is lost bv 
giving plenty of space. 

Plants. 

No plants are more easily raised — a geranium cutting of any size stuck 
into the ground grows rapidly into a strong plant — and if planted out in 
the autumn a fair clipping may be obtained the following summer. 

Cuttings may be struck almost at any time. If planted out in a 
well-prepared bed in spring, they will give strong, well-rooted plants 
for the following autumn. , When planting out, all that is necessary is 
to triin, the top so as to give'' a vrell -balanced head, and all long trailing 
branches^ shoidd be cut back — this should be accomplished without regard' 
to the depleting of the top, as' the plant will soon adjust any loss in 
this respect. Ail long trailing roots should also be trimmed off. 
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A well-balanced plant should be the aim, so that the growth will be 
even all over. 

Season for Cutting. 

The cutting season extends over two or three months, and the best 
time for this purpose is when the plant is in, or coming into, bloom ; but 
it must be understood that no oil is obtained from the flo'wer — but from the 
leaf and green portion of the plant. The plants should be matured, and 
this is indicated by the tinge of yellow that shows itself in the foliage. 

The young, unraatured foliage does not give off that amount of oil 
which is obtained from the more matured portion of the plant. In many 
cases the plant will be found to throw out a second and third course of 
blooms, when the cutthig may be prolonged. 


CUTTINGS FOR THE STILL. 

The plant should be cut back every season, or it becomes coarse and 
woody. 

The above illustration shows the parts which are cut for the still ; 
the lower or strong portion of the plant should be shortened back, to give 
that bushy growth which alone is useful. 

Distilling. 

The treatment of this plant in the extraction of the oil is similar to 
that of others, which have been fully described in previous papers. 

The boiling should be carried on slowly; and where a good class of 
oil is desired, the receiver should be changed when half is taken off, and 
the last received returned to the still, and the first put aside to cool, when 
the oil may be easily lifted off from the surface of the water. Unlike 
roses, no second distilling is necessary, as the oil separates freely. 
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Ill many cases the whole is run off in the one receptacle, and the 
operation completed at one time ; but as water has to be added to each 
charge, it is as well to utilize that which has a modicum of oil remaining 
in it, and the second portion of the distilling may be employed for that 
purpose. 

The illustrations below represent vessels for receiving the discharge- 
from the still, and are usually known as Florentines./^ — Illustration 
No. I. It will be seen that the discharge of water is taken from the 
bottom of this receptacle, whilst the oil is allowed to float on top. 

Illustration No. 2 is a simliar vessel, but it is fitted with a special 
funnel when distilling oils that have a greater specific gravity than those 
ahead} described. The object of this will be clearly seen. It is to check 
the downward tendency in the drop of the oil from the still, and to assist 
in the separation of the oil from the water by giving it an upward 
tendency. 



NO. I. FLORENTINE. NO. 2. 


_ There are varbus forms of these receptacles employed, and tvhich are 
similar to those illustrated. 


Yield. 

It IS somewhat _ difficult to give the yield of oil per acre, as the 
character of the soil must be taken into consideration. At Dunolly the 
soil— as before stated— was _ so unsuitable for this, and other similar 
^ reliable nature can be given j but it is generally 
estimated that from 5 to 6 tons of green leaf stems may be cut to art 
average acre, and about 3 lbs. of oil may be obtained per ton And 
again, a second and third cutting can be obtained under ordinary con- 
diticMs of growth. This may not be quite so heavy, yet help to swell 
the returns per acre. .we 

In many parts where “geranium cultivation” is carried on, three 
crops in oiM season are obtained, and the operation of distilling extends 
t irrigation in various parts of 

tete Suk ^ drificulty in getting equally good, if not 
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Only the albuminoids (protein) can form lean tissue, and the fats and carbo- 
hydrates are oxidized to furnish animal heat and work. If not all required 
for heat and work, fats and carbohydrates can be laid on as fat. Albu- 
minoids can go to form fat too. 
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Melbourne, lltb. October, 1912. Chemist for Agriculture, 
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ON^ WATTLES AND WATTLE^BARK. 

Alfred J, E-ivart, D.Sc., Pk.D., Professor of Botany and Plant 
Physiology in the Melbourne University. 

Tlie efforts of the Field Naturalists’ Club and of the Wattle League 
have recently drawn considerable attention to our native wattles as 
plants of sufficient beauty to be regarded as the national flower of 
Yictoria or of Australia, and also as being possessed of siifheient 
economic value to be worthy of cultivation and to be protected from 
destruction wdieii growing wild. In regard to the question ^ of the 
wattle as the national flower for Australia, several points of interest 
may be noted. In the first place, the name wattle ” is an instance 
of one of those misnomers, or at least words with altered meanings, 
which are so common in Australia. The word '‘wattle” is 
usually applied to the fleshy appendages hanging from the heads of 
such birds as fowls, and lienee the Australian wattle bird receives 
its name, not from any association with the plants, but from the fleshy 
appendages which hang from its ears. The name wattle applied to 
acacias is derived from the Anglo-Saxon word “ watel,” meaning 
a hurdle, and hence came to be applied to the osier,- viminaliSy 
one of the common European willows from whose flexible twugs 
hurdles were usually woven. The early colonists in New South Wales, 
using the branches of acacia for similar purposes and for stiffening 
the mud walls of their huts, applied to these acacias the name of 
wattle, which has since persisted and passed into general popular 
use. Strictly speaking, the name wattle should not be used as a 
general term for all acacias, but only to a certain limited number of 
species, and it would not be correct to apply it to acacias which grow 
outside Australia. 

With regard to the wattle as the Australian national flower, 
this is of course entirely a matter for public opinion, and in time the 
latter is bound to crystallize around some paifiicular plant. The 
wattle has much in its favour as regards beauty and fragrance as 
a national floral emblem. Prom a botanical stand-point, however, 
the acacias are not nearly as typically Australian as certain other 
genera, notably eucalyptus. Out of a total of 296 species of 
eucalyptus, only 25 occur elsewhere, and of these few species all are 
natives of districts not widely separated from Australia. On the 
other hand, out of a total of 767 species of acacia knovm to science, 
some 417 species are Australian, 112 species are native to Africa, 
and 2S4 species grow in other countries. 

Hence there would be no valid cause of objection if any other 
coimtiy — South Africa, for iovstance — were also to adopt the wattle 
as its national flower; and although the eucalyptus is peculiarly 
Australian, it now grows in such . abundance in many parts of the 
world to form a characteristic feature of the forest flora, and to 
p’l-e to the pO'^ibility of its being adopted as‘ a national flower 
for certain^of the States in North America, or for some of the smaller 
Principalities in Bnro-pe, not as yet provided with a national floral 



II Nov., 1912.] On Wattles and Wattle-Bark. 


685 


emblem. As a matter of fact, botanical considerations -usixally play 
little part in the adoption of national flowers. There is, for instance, 
no special botanical reason why the rose should be the national flower 
for England, or the lily the national flower of Prance ; while in the 
case of Scotland, the national flower a botanist would have selected 
would probably have been the heather. 

In our own ease, the special merit of the wattle probably lies in 
the fact that so many species flower at the same time, early in spring, 
forming a conspicuous feature in the landscape and giving the first 
relief from winter’s floral monotony. Eegarding the fears that have 
been expressed that the popularization of the wattle — if it needs any 
popularizing — and its adoption as the national flower may lead to 
its destruction, this is not a very serious danger. The adoption of 
the thistle as the national flower of Scotland has, for instance, not 
caused this plant to become extinct, nor have roses or lilies suffered 
in any way through being national flowers. Wattles in particular 
are easily planted and quickly grown, and are able to re-establish 
themselves year after year on ground where they have once grown, 
provided the conditions are suitable. It is probably no exaggeration 
to say that there are sufficient dormant wattle seeds lying in the 
surface soil of Victoria to cover the whole of Australia with a dense 
crop of wattles, if planted out and given the conditions necessary 
for development. The only damage done to wattles by people 
removing blossoms is xvhen large branches are broken off, spoiling 
the symmetry of the tree and leaving a ragged injury aiding the 
penetration of borers or starting decay. Small, slender flow^ering 
branches may be cut or broken off' without injuring the tree in the 
least ; and, in fact, pruning off all the flowering branches each season 
would increase the life of the tree and give it a more compact growth. 
Most wattles can, in fact, be pruned much more severely than is 
generally imagined without suffering or being permanently injured, 
and in gardens a little judicious pruning wdll often considerably 
improve the appearance of various acacias, particularly wdien indi- 
vidual branches show signs of disease. 

Wattles for Gardens and Parks. 

Although w^attles or acacias in general are well suited for garden 
cultivation, they are not suitable plants for street planting, particu- 
larly in large towms. For the most part they are very apt to become 
begrimed and diiigy^ in appearance in an atmosphere which is at all 
smoky. In addition, the duration of life is short and also irregular. 
The best selected and tended avenue of acacias could rarely be relied 
upon for more than ten years, and after that time would need continual 
replanting as single trees died, so that the symmetry wnuld alw^ays be 
broken by a series of gaps. Apart from the attacks of the borer 
beetle, the acacias in general are liable to the attacks of various 
plant and animal parasites, wffiich may injure the trees or may com- 
pletely distort its natural appearance. The natural habitat of most 
of our common acacias is on the fringes of forests, in open forest 
glades, and generally among other trees wherever a sufficient opening 
occurs. They do best, in fact, when given a certain amount of 
protection by other vegetation. This applies particularly to the 
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species witli tender to a somewhat lesser extent to those 

witli large flat phyllodes. , The species with prickly or needle-like 
leaves, on the other hand, stand exposure much better, but have no 
special decorative or economic value for the most part. 

l^faiiy of our Australian acacias are very suitable plants for 
cultivation in gardens and parks. A list of these was compiled by 
I^Ir. F, Pitcher, of the Botanic Gardens, and issued as a leaflet by 
the Wattle League. With a few' slight alterations the list in question 
is given l)eneath, and though it does not entirely exhaust all the 
acacias which may be w'orthy of cultivation, it is sufficiently compre- 
hensive for ordinary purposes. ■ 

Acffcm acinacea, ''Gold Dust Acacia.'’ Approximate height, 
5-8 feet. Victoria, New South Vhiles, and South 
Austraiia. 

ann.at(L ''Hedge Acacia." 10-15 feet. Western Australia, 
South Australia, Victoria, New' Soutli Wales, and 
Queensland. 

Baileyana, "Cootamundra Wattle." 10-15 feet. New' 
South Wales. 

hrachyhotrya., "Silvery Acacia." 4-8 feet. Ahctoria, 
New' South Wales, and South Australia. 

„ hiixifolia, "Box Acacia," 3-5 feet. New^ South AVales 
and Queensland. 

,, cardiophylla, '‘Wyalong Wattle." 8-10 feet. New' 
South Wales. 

Ciiltriformis, "Knife-leaved Wattle." 8-15 feet. New' 
South Wales and Queensland. 

cuanophylla, "Blue-leaved Wattle." 12-20 feet. Western 
AiLstralia. 

,, dealhata, "Silver Wattle." 80-100 feet. Victoria, New^ 
South Wales, Queensland, South Australia, and Tas- 
mania. 

„ dem/rfCMs," Early Black Wattle," or "Green W^attle. " 
10-20 feet. New' South Wales, Victoria, and Queens- 
land. 

diffusa, "Spreading Acacia." 3-5 feet. Victoria, New' 
South Whiles, and Tasmania. 

,, discolor. "Sunshine W'attle." 10-20 feet. Victoria, New' 
South Whales, and Tasmania. 

,, elata, "Cedar Acacia," or "New Year Wattle." 60-80 
feet. New' South Wales. 

„ IwmMophyUa. "Yarram Ae^icia." 15-40 feet. Victoria, 

New South Wmles, Queenslaiid, and South Australia. 

,, implexa, "Lightw'ood Acacia." 30 feet. Victoria, New’" 
South Whales, and Queensland. 

„ iteaphylla/^BonthAmimlmn 8-12 feet. South 

Australia. 

„ dmem, "Jones Acacia." 5 feet. New South Whiles. 

„ jumperina, "Juniper Acacia." 8-10 feet. Victoria, 

New South Wales, Queensland, and Tasmania. 

kpmsa, "Leper Acacia."', 15-30 feet. Victoria and 
New’' South Wales, 
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Acacia leprosa var. elongata, Seville Wattle/' 10-20 feet. 
Victoria. 

„ linearis^ Narrow-leaved Acacia." 5-8 feet. Victoria, 
New South Wales, Queensland, and Tasmania. 

,, lincifoUa, '‘Flax Acacia." 8-12 feet. Victoria, New 
South Wales, and Queensland. 

„ longifolia, Sallow^ Acacia." 15-30 feet. Victoria, New 
South Wales, Queensland, South Australia, and Tas- 
mania. 

„ longifolia, var. florihunda, '' Marrai-us," or '' Many- 
flowered Acacia." 8-12 feet. Victoria and New 
South Wales. 

„ longifolia var. Boplioraej '' Coast Acacia." 3-8 feet. Vic- 
toria, New South Wales, Queensland, South Australia, 
and Tasmania. 

„ lunata, ''Crescent Acacia." 3-5 feet. Victoria, New 
South Wales, and Queensland. 

,, 3Iacradenia, " Mackay (Myall) Wattle." 10-12 feet. 

Queensland. 

,, 3Iaideniij "Maiden Acacia." 50 feet. New South Wales 
and Queensland. 

., melanoxylony "Blackwood Acacia." 40-100 feet. Vic- 
toria, New South Wales, South Australia, and 

Tasmania. 

ilitclidli, " Fringe Wattle." 2-6 feet. Auctoria and 
South Australia. 

„ mollissinia, "Late Black Wattle." 30-100 feet. Vic- 
toria, New South AVales, South Australia, and 

Tasmania. 

,, montana, "Mountain Acacia." 4-6 feet. Auctoria, New 

South AVales, and South Australia. 

,, myrtifolia^ "Myrtle Acacia." 5-8 feet. Ahctoria, New 

South AA^ales, Queensland, South Australia, Western 
Australia, and Tasmania. 

„ oxycednis, "Spike Acacia." 3-10 feet. A^ictoria, New 

South AA^ales, South Austr^alia, and Tasmania. 

,, pendida, "AAAeping Myall," or "Boree." 30-40 feet. 

New South Wales and Queensland. 

„ penninervis, "Hickory Wattle." 30-40 feet. Victoria, 

New South Wales, Queensland, and Tasmania. 

„ podalyrifolia, "Queensland Silver Wattle." 10-15 feet. 

New South Wales and Queensland. 

,, pravissima, "Ovens Acacia." 10-20 feet. A^ictoria and 

New South Wales. 

,, prominens, " Golden-rain Acacia." 10-15 feet. New 

South Wales. 

,, pruinosa, "Frosty Acacia." 10-15 feet New South 
Wales. 

„ pycnantha, "Golden Wattle." 20-40 feet. A^ictoria, 

New South Wales, and South Australia. 

„ retmodes, "Wirilda Acacia." 10-20 feet. A^ietoria and 

South Australia. 
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Acacia Eicemia^ ‘'^Rice Wattle,’’ 8-10 feet, Tasmania. 

,, salicim^ Willow Acacia,” 15-25 feet. Western Aus- 
tralia, South Australia, yictoria, New South Wales,, 
Queensland, and North Australia. 

,, saligna, ^‘Western Wattle.” 12-20 feet. Western Aus- 
tralia. 

„ speciabilUj Showy Acacia.” 8-12 feet. New South 

Wales and Queensland. 

„ siricta, ' hStraight-leaved Acacia. 2-10 feet. Yictoria, 

New South Wales, and Tasmania. 

,5 strigosa^ ''Hairy Acacia.” 2-4 feet. Y^estern Australia. 

„ S'UaveolenSy "Sweet Acacia.” 6 feet. Victoria, New 

Scvutli Wales, Queensland, South Australia, and Tas- 
mania. 

„ verniciflua, "Varnish Acacia.” 5-10 feet. Victoria,. 

New South Y^ales, South Australia, and Tasmania. 

„ verticillata, "Prickly Acacia.” 8-15 feet. Victoria,. 

New South Yhiles, South Australia, and Tasmania. 


Economic V.vlue of Acacias. 

Acacias have both a direct and an indirect economic value. Owing' 
to the fact that they ai’e plants which bear nitrogen-assimilating root 
tubercles, they are important agents in maintaining the nitrogenous 
constituents of a fertile soil, and hence making good the loss occasioned 
by forest fires. The hard seeds of various species of acacia are able 
to remain living in the soil for long periods of time. The following 
are a Few of the longest records obtained by me for different species 
of acacia, whose seeds had been kept dry for the periods of time 
mentioned : — 


Aj?e. 


Gevininatiori. 


Aeacifi acinacea 

. . 51 

years 

.. 4 

„ alata 

. . 30 


.. 4 

,, aneura 

. . 20 


. . 56 

arniata 

.. 51 

5 j 

.. 11 

„ hossiaeoides 

. . 57 


.. 3 

hraclnjbotrya 

. . 57 


.. 4 

„ cuIaniifoUa . . 

. . 18 

?? 

.. 80 

dealbaia 

. . 15 


. . 65 

decitrrens 

. . 17 


.. 63 

,, diffusa 

.. 59 


. . 10 

„ dorat'Oxylon 

. . 20 

53 

.. 6 

„ elaia 

.. 30 


.. 16 

,, Furnesiana , . 

.. 15 


5 

„ gMucescens . 

.. 20 


.. 46 

„ ■ lamgem ■ . . 

.. 20 


.. 20 

„ ■ ieprosa 

.. 51 


. . 28 

longifoUa 

.. 52 


. . 21 

r, iofigi folia 

. . 68 


5 

lunata 

.. 48 

5J 

8 

„ fmlmwxyhn 

.. 51 

55 

. . 12 


per 


j? 

o 

IT 


5? 

3J 


33 

>3 

33 

33 

33 


cent. 
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Age, Germination. 


Acacia 

Merralli 

. . 10 

years 

6 

per cent. 

V 

montana 

.. 58 

■ * 

2 

55 

V 

myrtifolia 

.. 55 

• • 

5 

5 5 


neriifolia 

.. 17 

,, . . 

4 



nervosa 

.. 30 

55 * • 

4 


,, 

Ostvaldi 

.. 10 

55 • • 

50 

55 


penninervis 

. . 67 

55 * • 

3 



pentadenia . . 

. . 30 

55 * * 

7 

55 

.'J 

Senegal 

.. 51 

55 * * 

5 

55 

,, 

Simsii . 

.. 31 

55 * • 

15 



siiaveolens . . 

.. 51 

55 * • 

4 


,, 

verniciflna . . 

.. 41 

55 

4 

5< 

In each 

sample of air-dried seeds it 

is the hard seeds which last 


longest, and in the soil it is only these hard, non-swelling seeds which 
^ean last for any length of time. In my paper on the ''Longevity of 
Seeds,’’ I have used the term "macrobiotic” to denote seeds of this 
character which are specially adapted for dispersal in time rather than 
in space. 

To some extent these macrobiotic seeds are adaptations to biish 
fires, which were probably of common occurrence long before the advent 
of civilized or even uncivilized man, and must have been far more 
frequent than at present when the lava was flowing from the volcanoes 
*of Victoria. 

Such bush fires, after burning off the humus more or less, not only 
partly expose the seeds, but leave behind an alkaline ash, which the 
next rain falling on the warm ground aids in softening the coats of 
the liard seeds, and bringing about their germination. When the ash 
is abundant and very alkaline the seedlings may be killed, but some 
will always survive. In addition, slight charring of the surface of 
the seed makes it permeable to water without necessarily destroying 
the vitality of the contents. The acacias or other leguminous plants, 
by the aid of their root-nodules, can grow in soil from which all, or 
nearly all, the humus has been burnt away, and the source of nitrates 
hence removed. They steadily enrich the soil again, and produce the 
conditions for the growth of large forest trees. These, if destroyed 
by a devastating bush fire, may once more be replaced by the humus- 
forming acacias, &e., whose seeds have lain dormant in the soil during 
part, at least, of the growth of the forest. 

I have, in fact, found acacia seeds deeply buried in the soil of 
•gum forests, where no other signs of their presence could be seen, 
and where no other acacias were present wdthin at least a mile. In 
:addition, the following data on page 690 may be given of the number 
-of germinable acacia seeds per 2-in. cube of soil found at various 
depths under old acacias growing in undisturbed primeval bush. 

A square pole of such soil would in the top 18 inches, in some cases, 
contain sufficient germinable seed to stock several square miles of 
territory, so that the amount of margin allowed for accident is very 
great, and even a very low percentage germination would suffice to 
re-cover the soil with the original vegetation after the severest bush 


* See “ Longevity of Seeds** in Proc. Roy. Soc. Vict., 21 (N.S.) Pt. 1 1&08. 
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fire. Tlie percentage germinations are liigli, because as soon as tlie- 
seed becomes permeable in the course of time and swells, it either' 
germinates or dies, so that in the deeper layers the only seeds found 
are likely to be hard maerobiotie ones. In fact, all the seeds foimd 
in the soil below the surface needed treatment with sulphuric acid 
to produce swelling and germination. Once they are swollen, the 
seeds are incapable of remaining long living in a latent condition 
without germinating, and this applies generally to the seeds of 
Legiiminosm, whether ciitieiilarized or not. 



Depth. 

Seeds 
Present in 
Eight Cubic 
Inches. 

Xumber 

Genninahle, 

Per Cent. 

Acacia dealbaia . . 

in. 

3 

28 

26 

93 


6 

17 

13 

77 


9 

16 

10 

f>3 


12 

]] 

0 

82 


18 

3 

3 

100 


4 

1 

1 

100 


S 

2 

2 

100 

,, ,, 

1 

0 

0 

0 

,, leprosa , . 

() 

28 

' 24 

86 


12 

15 

14 

93 

,, melanoxplon 

4 

11 

10 

91 


8 

5 

4 

80 

,, ,, 

12 


2 

100 

,, longijolki 

0 

2 

2 

100 

„ Var. Mucromta . . 

16 

0 

0 

0 

„ imrtieUUita 

4 

32 

26 

81 


8 

.5 

4 

80 

\ 

12 

4 

4 

100 


Hence it is not surprising to hnd that it has been found possible 
to establish a breakwind of acacias on land wdiere they had previously 
grown by merely fencing off a broad strip of land, ietting a fire run 
over the surface and then ploughing. Sufficient seed was present in 
the surface soil to ^germinate under this treatment and establish a 
good wind-hreak of acacias without any planting or seeding being 
necessary. It will, of course, only succeed on ground where acacias 
were formerly abundant, and the interim! of time since acacias were 
originally present must not be too great, probably not much more than 
fifty years, or so. 

On new groiiiid, acacias can only be established either by planting 
or sowing seed. ' Every sample of acacia seed will contain *a variable 
percentage of hard seed according to the conditions under which the' 
s^d ripens, and occasionally all, or nearly all, the seed in a particular- 
sample may ^ be hard. This ' hardness is due to'' the impregnation ■ of ' 
the outer skin, either the cuticle or also part of the epidermal layers, 
with a waxy substance, making the seed impermeable to water*' If 
a iitlle^nick is made in . the skin with a file, water enters the seed ut' 
this point, m.aking it begin , to swell and separating the particles in 
the wax layer, so that the whole seed is able -to absorb' water and swell.. 
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The same effect may be produced by soaking the seeds in concentrated 
siilphurie acid for one to six hours luitil the waxy layer is eaten away, 
and then washing them well with water and lime water to remove or 
neutralize any traces of acid adhering to the skin. This method needs 
some care in its application, since the seeds must not remain either 
too long’ or too short a time in the acid, and this is best determined 
by a previous trial of a small sample. It is in all eases, however, 
best to test the seed by soaking in water a few of the seeds for a couple 
of days or so, and noting how maiyy swell and how many become hard. 
If only 10 per cent, or so of the seeds remain hard, it is not worth 
while treating the bulk at all, but if only a minority of the seeds swell 
after two to three days in water, then unless the hard seeds are 
.softened there will be great waste, since it is usually the hard seeds 
which give the best percentage germination when softened. 

The simplest method of softening the seed is to drop them into 
water which has just boiled, and then allow them to remain in the 
water until it is cold. Seeds treated in this way should be planted 
at once, whereas those treated with sulphuric acid or filed can be kept 
dry for a considerable length of time. Filing the seeds, however, 
is, of course, only possible where small quantities are used. 

Sowing seeds broadcast on ploughed or burnt land involves a con- 
siderable waste of seed, and is not always satisfaetoi\y in its results. 
Planting seedlings or individual seeds appears at first a more expensive 
and troublesome way of establishing a plantation, but is in the long 
run more satisfactory in its results, and enables the plants to be 
spaced out the proper distance apart wdthout any subsequent thinning 
being necessary. If, however, the seedlings are grown in masses in 
trays, they are apt to suffer wdien planted owing to the disturbance 
of their roots. On the other hand, growing singly in pots in the 
■ordinary wmy means considerable expense. For raising seedling trees 
on a large scale, the Forests Department uses a very cheap, ingenious, 
and indestructible pot. This consists of a strip of thin metal (tin, 
zinc, or galvanized iron may be used) something like an ordinary 
collar, but shorter and broader, and with the free ends bent ovei’, one 
iiwards and one outw^ards, so as to form an interlocking flange. When 
bent round and the flange interlocked, it forms a flower pot with 
sloping sides but no bottom. As it stands on a slab no bottom is 
necessary, and by the time the seedlings are large enough to plant 
out the roots have bound the soil in the pot together. When planting, 
a little lateral pressure unlocks the flanges, the strip of metal unrolls, 
and the roots, with the soil around them, can be planted with a 
minimum of disturbance. Another method is to raise seedlings in 
short lengths of bamboos filled with soil, simply splitting the bamboo 
and planting the w’-hole in the soil w^hen the seedling is old enough. 
The tubes should be 4 to 6 inches long, and hollow throughout. If 
the tube is already soft it need not be split before planting. Where 
preferred, hownver, plantations may be established by broadcasting 
the seed. In the ease of the Golden Wattle, Acacia pycnantha, 
Mr. Gill recommends ploughing to a depth of 6 inches or so, and 
broadcasting about half a pound of seed to a quarter of a bushel of 
-sand, subsequently covering the seed to a depth of about an inch by 
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using a light harrow if the land is rough, or a brush harrow if sandjv 
The "sowing of the seed may take place during aiituinn or winter in 
light, well-drained soils; but in liea\w, wet, cold ^ land it is best to 
delay sowing until spring-time. Frequently, in thin or patchy forest 
land, the patches may be filled up with acacias by burning away the 
undergrowth and putting in seeds at distances of 8 or 10 feet. 
Mr. Gill states that, according to some, the best wattle-bark is usually 
obtained from wattles gro\m under the shelter of larger trees ; but it 
is, of course, more difficult to protect such plantations from fire, 
cattle, and bark-strippers. 

{To he continued.) 


SECOND VICTORIAN EGG-LAYING COMPETITION, 1912-13. 

B.. F. HmvMnSf Poultry Expert ^ report for month ending lith Octoher. 

Good average results were obtained from the 69 pens engaged in 
the present competition for the month ending on the 14th inst. The 
weather has not been too favorable for high averages, clue to the varia- 
tions of temperature and at times rain squalls, accompanied by much 
wind, which has severely tried the light breeds. The general health of 
the birds has been good. Three deaths occurred during the month, all 
three being "White Leghorns, due in each case to oviduct troubles; 
replacements were made according to the rules. 

I\Ir. Samuel Brown’s White Leghorns are well in front, having laid 
consistently for the half-year, and their condition is very satisfactory. 
As there are indications of broodiness amongst others which are w^ell 
up ill the list, Mt. Browm’s pen may retain its position throughout. 

The total number of eggs laid during the half-year is 38,621, an 
average of 559.7 per pen. The feeding has been somewhat changed, 
the meat ration being reduced one-half, due to the necessity of narrow^- 
ing the ratio as the warmer weather approaches ; very little maize has 
been fed during the past few^ w'eeks, wheat and short oats being used 
together with ample green lucerne, chopped finely. 

The presell I test has so far again demonstrated the superiority of 
the BBiali eoinbed birds. The lowest pen in the competition is one of 
large-bodied, big-eombed W-hite Leghorns, coarse in the head, whilst 
the leading 20' pens have small combs, are more active, and will be 
found less subject to heat apoplexy as the hot w^eather approaches. 
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SECOND VICTORIAN EGG-LAYING COMPETITION, 1912-13. 

Commencing 15ili April, 1912. 

CONDUCTED AT BURNLEY HORTICULTURAL SCHOOL. 


No. of 
i'ea. 

Breed. 

Name of Owner. 

Eggs laid 

April 15 
to 

Sept. 14. 

during con 

Sept. 1 5 
to 

Oct. 14. 

ipetiticn. 

Total to 
Date ( 6 
months). 

Position in 
Competi- 
tion. 

40 

White Leghorns . . 

S. Brown . . 

622 

134 

756 


1 

28 

j) 

F. G. Eagleton 

581 

142 

723 


2 

23 


W. McLister 

594 

127 

721 


3 

9 

,, 

J. Spotswood 

577 

141 

718 


4 

31 

j, 

Geo. Edwards 

590 

126 

716 


5 

47 

)> 

J . E. Bradley 

583 

124 

707 


6 

20 

9? 

E. Waldou 

562 

134 

696 


7 

70 

99 

C. J. Beatty 

559 

115 

674 

1 

Q 

46 

Black Orpingtons . . 

H. A. Langdon 

549 

125 

674 

J 

a 

62 

White Leghorns . . 

R. W. Pope 

529 

142 

671 


10 

1 

Black Orpingtons . . 

J . Campbell 

541 

128 

669 


11 

3 

King and Watson 

547 

121 

668 


12 

37 

White Leghorns . . 

C. B. Bertelsmeier . . 

519 

138 

657 


13 

45 

99 

Wooldridge Bros. 

512 

135 

647 


14 

24 

99 

Sargenfri Poultry Yards 

514 

131 

645 


15 

48 

99 

Gritfin Cant 

519 

123 

642 


16 

25 

99 

R. L. Appleford 

504 

133 

637 

\ 

1 7 

14 

99 

J. H. Wright 

501 

136 

637 

J 


29 

99 

J. B. Brigden 

502 

127 

629 


19 

13 

99 

W. B. Creilin 

489 

132 

621 

] 


38 

99 

R. Moy 

501 

120 

621 

[ 

20 

39 

99 

W. G. Swift 

489 

132 

621 

J 


61 

Black Orpingtons . . 

Jas. Ogden 

494 

126 

620 


23 

2 

White Leghorns . . 

B. Rowlinson 

496 

121 

617 


24 

6 

99 

J. B. McArthur 

486 

127 

613 


25 

44 


A. W. Hall 

484 

126 

610 


26 

50 

99 

A. Ahpee . . 

477 

129 

606 

\ 

07 

49 

Black’Orpingtons . . 

W. Purvis 

482 

124 

606 

/ 


8 

D. Fisher . . 

514 

84 

598 


29 

15 

White Leghorns . . 

Mrs. Steer 

469 

129 

598 

/ 


30 

99 

Mrs. Stevenson 

483 

111 

594 


31 

33 

99 • • 

H. McKenzie 

449 

137 

586 


32 

7 

99 

A. H. Padiuan 

447 

138 

585 


33 

63 

99 

Percy Walker 

462 

114 

576 


34 

53 

99 

H. Hodges . , 

442 

130 

572 


35 

19 

9i 

Cowan Bros. 

450 

119 

569 


36 

35 

99 

C. H. Busst 

439 

129 

568 


37 

5 

99 

J. H. Brain 

430 

131 

561 


38 

42 

99 

Mrs. Kempster 

431 

125 

556 


39 

56 

99 

M. A. Monk 

437 

112 

549 


40 

10 

It.C, Brown Leg- 

S. P. Giles 

413 

126 

539 


41 


horns 







51 

White Leghorns . . 

H. Hammill 

411 

125 

536 


42 

64 

99 • • 

H. Merrick 

412 

117 

529 


43 

54 

»> 

F. R. DeGaris 

387 

132 

519 


44 

60 


Miss B. E. Ryan 

398 

119 

517 


45 

65 

.. 1 

A. H. Thomson 

382 

128 

510 


46 

16 

Silver^Wyandottes 

R. Joblittg 

382 

124 

506 

1 

il7 

69 1 

Wliite Leghorns . . 

Morgan and Watson. . 

368 

138 

506 

/ 

^ 1 

43 1 

99 

G. Purton . . 

386 

117 

503 


49 

32 

Black Orpingtons . . 

S. Brundrett 

365 

134 

499 


50 

11 

T. S. Goodisson 

365 

133 

498 


51 

27 

White Leghorns . . 

E. Nash 

360 

123 

483 


52 

4 

99 

S. Blackbume 

358 

116 

474 



57 

99 

B. Walker 

366 

108 

474 

1 

OiJ 

58 

99 

W. J. Stock 

356 

117 

473 


55 

41 

99 

A. Stringer 

340 

131 

471 


56 

12 

99 

T. H. Stafford 

337 

132 

469 


57 

52 

Black Minoreas 

Chalmers Bros. 

356 

97 

453 


58 

55 

Brown Leghorns . . 

J. Mathiesoii 

329 

120 

449 


59 

68 

White Leghorns . . 

W. J. McKeddie 

307 

118 

425 1 


60 

66 

99 

J. aioloney 

299 

125 

424 1 


61 

21 

99 

J. O’Loughlin 

295 

117 

412 


62 

18 

99 

B. Mitchell 

307 

103 

410 


63 

22 

Aoiconas . . 

W. N. Ling 

277 j 

125 

402 


64 

67 

A. E. Manning 

268 

121 

3S9 


65 

36 

Old English Game 

K. J. Barrett 

256 

116 

372 


66 

59 

White Leghorns . . 

W. J. Seabridge 

259 

102 

361 


67 

34 


R. F. B. Moore 

226 

118 

344 


68 

17 

99 

S. Childs . . 

197 

143 

340 


69 

26 


(Reserved) 





*• 



Totals . . 

’ 30.018 

8,603 

38.621 
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WHEAT AND ITS CULTIVATION. 

{Continued from page 552.) 

No. S.— ]MANUKIAL PROBLE^^IS— 

A. E, T. BicJiardsoi'u 2LA.^ B.Sc.^ Agricultural Superintendent. 


Ill tlie September issue eonsideratiou was given to the factors 
involved in Soil Fertility, and to the position of Nitrogen in Victorian 
agrieiiitiire. It was shown that soils of the wdieat areas of Victoria 
differed very widely from those of Europe, in regard to available 
nitrogen supplies, owing principally to the exceptional rate at which 
nitrification proceeds under the conditions which obtain in onr ivheat 
areas. It is now necessary to consider the requirements of the wheat 
areas with respect to phosphoric acid and potash. 

Phosphatic IManures. 

Importance . — Phosphatic manures are of the greatest practical 
importance to the cereal farmer. One striking peculiarity in Australian 
soils, as eonipared with these of Europe, is the uniformly low phos- 
phatic content. 

AVe need not here enter into a speculative discussion as to the prob- 
able causes of this deficiency. It is sufficient to note that practical 
expmhence and experimental work throughout the wheat belt of Aus- 
tralia lias coiiclusiAxdy demonstrated the value and necessity of 
piiosphates in cereal culture. In many of the wheat areas the use of 
soluble phosphates is absolutely essential to secure a crop. The import- 
ance of soluble phosphates in Australian cereal culture is strikingly 
demonstrated by the Commonwealth Statistics for 1911-12. The 
following table, taken from the Year-Book for 1911-12, indicates the 
amount of artificial manure (nearly wholly phosphates) used in the 
four wheat-growing States of the Commonwealth, and the percentage 
of the manured area to the total area: — 


St fit e. 

Artificial Manures 
used. 

Total Area under 
Crop. 

Area manured. 

Percentage of 
Crop manured. 

Xew .South Wales . . ! 

Victoria . . . . ! 

South Australia . . ; 

Western Australia . , i 

Tons. 

25,017 
86,ai6 
81,899 ! 

33,194 

Acres. 

3,386,017 

3,952,070 

2,746,334 

855,024 

Acres. 
1,030,554 
2,714,854 
2,235,578 
773,561 i 

Per cent. 
30-43 

68-69 

81-40 

90-47 


Sources of Phosphatic Fertilizers.— The most important sources of 
phosplioriis are the minerals apatite and phosphorite, the various 
deposits of phosphatic guanos, and the widely distributed natural 
roek phosphates. The inorganic portion of bones contains a large 
percentage of phosphates of lime, which is the principal fertilizing 
constituent of bone manures.. 

Another source of phosphates is the phosphatic slag obtained in 
the Bessemer process for making steel from iron ores rich in phosphorus. 
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Prom the mineral 
phosphates and 
bones, siieh mamifae- 
tiired phosphatic fer- 
tilizers as super- 
phosphate, dissolved 
bones, concentrated 
superphosphate, are 
obtained. 

Tliospliates of Lime. 
— The calcium com- 
pounds are by far the 
most important of the 
compounds of phos- 
phoric acid, and a 
knowledge of these is 
of practical impor- 
tance to the farmer. 

Phosphoric acid 
(P2O5, forms 

with lime three dis- 
tinct eompouiids, 
namely, triealcic, di- 
calcic, and nionocaleie 
phosphate. 

In these three com- 
pounds, one part of 
phosphoric acid com- 
bines with three, two, 
and one part of lime 
respectively. The de- 
gree of solubility 
of these compounds 
varies considerably. 
Thus, the tricaleic 
form (3Ca, OP2O5) 
containing one part 
of phosphoric acid 
combined with three 
parts of lime, is in- 
soluble in water, in 
weak organic acids, 
and is only soluble in 
mineral acids, such as 
sulphuric acid. It is 
the form found in 
bones and in rock 
phosphate and guano. 
It corresponds to the 
insoluble phosphate 
on the manure 
guarantee tags. 
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Dieaieic pliospliate (2(A)0. HoO, P^Og) is insoluble in water, but 
soluble in weak organic acids and in citrate of ammonia. It is the 
form ill wliicli the phosphate is found in “reverted’^ superphosphate. 

Monoealcie phosphate (CaO, P 2 O 5 ), so named because one unit 

of phosphoric acid is eombined with one unit of lime, is freely soluble 
in Avater, and is of immediate value as plant food. It is the form 
found in superphosphate, dissolved bones, &c., and corresponds to the 
water soluble phosphate’’ of the manure guarantees. 

The following table summarizes these facts : — 


Naaie. 


1. Tricaieic plios-1 

phate (insoi- f 
u'bie phosphate ■' 

2. Dicalcic phos- > 

phate (“Be-/ 
verted phos- 
phate,” ” slow- / 
ly soluble \ 

phosphate”) J 

3 . Monoealcie 

phosphate 
(w^ater soluble | 
phosphate) J 


Composition. 


Linie'i Phosphoric 
Lirae / acid 
Lime ' 


Lime > Phosphoric 
Lime •• acid 
Waterj 


Lime \ Phasphoric 
Water • acid 
Water ^ 


Formula. 


3 CaO P2O. 
or 

Ca., (PO4U 

2 CaO H2O P2O3 
or 

Ca^HjPiOs 

CaO 2HiO PjO, 
or 

CaH*P,0, 


Solubility. 


Insoluble in water 
and citrate of 
ammonia 

Insoluble in w'ater ; 
soluble in citrate 
of ammonia 


Soluble in water . , 


Found in — 


Bones, guano, 
mineral phos- 
phate 

Eeverted super. 


Superphosphate, 
dissolved bones 


Note, — I n addition, there is a fourth form of phosphate called tetracalcic phosphate, w’hich has the 
composition— 4 CaO P«0,5 — which is found in basic slag or Thomas’ phosphate. The precise composition 
of Thomas’ phosphate is not knowm, but it is possible that the phosphoric acid is present in the form 
of a double silicate and phosphate of lime, while smaller amounts are present as tetracalcic phosphate. 


Superphosphate. 

Tliis is deservedly tlie most popular and profitable artificial manure 
used in the wheat areas of Australia at the present time. There are 
very few soils in the wheat areas proper which will not favorably and 
profitably respond to applications of super., and in dry seasons many 
soils fail altogether to produce a crop without soluble phosphates. 

In 1840, Liebig, the great German cliemist, suggested that insoluble 
tricaleie phosphate — the form in which phosphoric acid exists in bones 
and rock pliospliates—eould be changed into the. soluble monoealcie 
phosphate hy treatment with sulphuric acid. The product obtained 
as a result of tMs action is superphosphate. 

The change which takes place may be simply represented thus. 
When the sulphuric acid acts on the triealcic phosphate, two parts of 
lime are abstracted from the latter compound and two parts of water 
substituted. A mixture of monoealcie phosphate and gypsum is, there- 
fore, formed, which constitutes the superphosphate of commerce. The 
action may be represented thus — 

3 CaO.P^O^,^ 4- 2 (H^O SO3) = CaO 2 H.p -e SCaSO^ 

(Iricalcic (Sulphuric (Monoealcie (Gypsum) 

phosphate) acid) phosphate) 

V . 

Superphosphate. 

''Eeversion” OP Superphosphate. 

The rapidity of the action of superphosphate is due to its great 
solubility. But under certain circumstances the soluble phosphate in 
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:siiper. undergoes 
change and becomes 
converted into less 
soluble forms. This 
•change in the solu- 
bility is known as 
'' reversion.'' Such 
reversion, whatever 
may be its cause, 
obviously depreciates 
the value of the 
manure. 

This reversion may 
be considerable in 
manures made from 
raw phosphate con- 
taining large per- 
^centages of iron and 
.alumina compounds, 
For this reason, 
manufacturers gene- 
rally refrain from 
using natural phos- 
phates containing 
much iron and alu- 
mina. A slight 
.amount of reversion 
may take place wdien 
•super, is kept for any 
length of time. This 
is due to the fact 
That manufacturers 
usually use less sul- 
phuric acid than is 
actually required to 
change the whole of 
the tricalcic phos- 
phate to soluble phos- 
phate, in order to 
avoid the presence of 
free acid in the 
manure. Hence, the 
undissolved tricalcic 
phosphate reacts with 
the soluble and forms 
reverted phosphate. 
When applied to the 
soil, however, the 
process of reversion 
goes* on at a whole- 
:sale rate, due to 
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the action of liiiie, alumina, and iron compounds in -the soil. If this- 
is so, one might naturally ask wliy superphosphate is so superior tO' 
other forms of phosphate, if it begins to revert to more insoluble forms 
immediately it is applied to the soil; and, why should the manufacturer 
go to the trouble of converting it into water soluble phosphate ? 

The reason for the efficacy of the super, may probably he accounted 
for by the fact that when it is applied to the soil, the soluble phosphate 
is dissolved by the soil water or by the rains, and it immediately becomes 
tlioroiiglily and intimately diffused through the soil before the process 
of reversion actually takes place. Moreover, in the form of a solution, 
the particles of monoealcic phosphate are in the finest state of sub- 
division possible — in a far more finely divided state than could ever 
be obtained by any process of grinding. It is owing to the infinitely 
minute state of subdivision of the soluble phosphate and its intimate 
mixture with the soil particles that its action is more rapid than the 
other pliospliates. 

Bate of Applicaiion of Superphosphate . — Opinions differ very 
widely as to the most suitable quantity of manure to use per acre for 
a wheat crop. Many farmers apply as little as 30 to 40 lbs. per acre, 
and consider the dressing quite sufficient; whilst there are many who 
use relatively lieavy dressings, namely, 1 to 2 cwt. per acre. The rate 
of application will naturally vary with the soil and rainfall. In 
regions of light rainfall the dressings are generally reduced to a 
niiiiimuiB, whilst in moister districts much larger quantities can be 
used with profit. In the drier districts heavy dressings may not infre- 
qiientiy lead to rank and vigorous growth, and in seasons of short 
rainfall transpiration from leaf and stem goes on so rapidly that the 
available moisture supplies give out with disastrous results to the crop. 
Obviously, such a contingency is less likely to happen with crops sown 
on well-prepared fallows. In considering the most profitable amount 
to apply, it must be remembered that conditions are such in the wheat 
areas that the farmer derives a considerable portion of his income from 
sheep. Consequently, in determining the most profitable dressing 
to apply, it becomes necessary to consider the indirect effect of the 
manure on the pasture as well as its mere direct effect upon the crop. 

Now, it is a well established fact that relatively heavy dressings of 
superphosphate produce in Australian wheat soils a remarkable effect 
on the pastures. A marked stimulation of the leguminous growth on 
the stubble and pasture succeeding the wheat crop invariably results 
from heavy dressings of soluble pliospliates. and the stock carrying 
capacity of the pasture is' greatly increased. 

Iiiereased stock carrying capacity is quite as important to the cereal 
fanner as the direct effect of the manure on his crop, for, on the avei*age 
wheat farm, the returns from sheep, wool, and lambs do not fall far 
short of those from wheat. This being, the case, it would appear that, 
if the indireci effect on the pastures is taken into consideration, it is' 
probable that, in moister districts at least, relatively heavy dressings, 
will be far iiio-re profitable than light dressings. 

Just what quantities may be most profitably applied in any given 
district ean,„ of course., ■ only be. determined by. actual trial. In such 
trials^ however, we s.hould'. look further, .ahead than the mere results on 
the 'Season ’s crop. .. 



Wheat and its Cultivatiofi. 


Tlie residual value 
of various applications 
sliould be carefully mea- 
sured by their effect on 
the resultant stubble and 
pasture. Unfortunately, 
the residual value of ^ 
various heavy and light 
dressings of super, on 
the sheep carrying capa- 
city of the pasture has 
not been the subject of 
systematic and continued 
experiment in this State, 
and there is no local data 
as a guide. 

In any case it is well 
to remember that, even 
if the value of the extra 
yield obtained from • 
heavy dressings merely 
covers the increased cost 
of the manure, it vull 
pay to use the heavy 
dressing, because the 
soil is being enriched in 
phosphoric acid without 
extra cost. 

It may be thought 
that, if more soluble 
phosphates are applied 
than are really necessary 
for a wheat crop, the 
excess is lost for succeed- 
ing crops. Such, how- 
ever, is not the case. 
Phosphates, unlike ni- 
trates, are not generally 
found in the drainage | 
waters. They become | 
fixed in the soil shortly 
after their application. 
As explained above, 
soluble phosphates, when 
applied to the soil, be- 
■eome dissolved and inti- 
mately mixed with the 
soil particles, and then 
rapidly undergo conver- 
'sion into less soluble 
forms. In this manner 
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tliev are fixed in the soil and prevented from becoming lost. This is 
borne out by the investigations of Dyer in the permanent plots of the 
Rotliamsted experimental station. Dyer’s results show that practi- 
cally no loss of phosphoric acid has taken place on the plot heavily 
manured with super, for over hfty years. 

It is often asked whether the continual use of superphosphate will 
impoverish or exhaust the soil, heal soil exhaustion, of course, can 
never take place. Bad farming practices, however, may reduce the- 
fertility of the soil to such a low level as to render cropping operations 
unprofitable. For practical purposes we say that such a soil is ' ' worn 
out ’ ’ or ' ‘ exhausted. ’ ’ 

Now, the repeated use of superphosphate will not bring about any 
such soil exhaustion, if the farm operations are intelligently conducted. 
The continued use of phosphates will merely bring about a state of 
things in which further applications of phosphate will no longer prove 
profitable. The soil will not, however, be exhausted. It will merely 
contain an excess of phosphates, and it may then be necessary to apply 
other manures such as nitrates in order to maintain production at a 
high level 

In soils deficient in lime, the continual application of heavy 
dressings of superphosphate may cause the soil to become acid or sour • 
in character, thus impairing vegetation. In such cases, however, this, 
acidity may be corrected by suitable applications of lime {vide Journal 
of Agrieullure^ Victoria, October, 1912). 

Time and Mode of Application . — In the majority of seasons the best 
results are obtained with superphosphate when the seed and manure 
are drilled in together in the normal seeding season. 

Many fanners frequently sow the manure some weeks before seeding, 
either by means of a cultivator with a drill attachment or with the 
ordinary fertilizer drill The cost of cultivation is slightly increased 
by sowing the seed and manure in two operations, but a compensating 
advantage is perhaps gained at seed time by the expediting of seeding 
operations. This is sometimes a matter of importance, especially 
where the seeding is likely to he delayed by want of strength, or by 
not having the land properly prepared. 

The advantage of sowing seed and manure together is that the young 
plants very readily find the manure and make vigorous growth early 
in the season. They thus become well established and develop a good 
root system before the winter sets in — a point of great importance in 
relatively dry districts. If the autumn has been unfavorable to the 
destnietion of weeds, the sowing of seed and manure gives the young- 
crop a decided start, and materially assists it in overcoming the weeds. 

Basic Slag. 

This is obtained as a by-product in the manufacture of steel 
from iron ores rich in phosphorus. It is sold as a fine, heavy 
black powrder. It is a very popular manure in Europe, both for wdieat 
erops and for the improvement of pastures. It contains from 15 to* 
18 per cent, of phosphoric acid, and about 40 per cent, of lime. 

In the wheat areas it is used at present only in relatively small 
quantities, and experience proves that, thdugh a valuable manure, it 
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is less effective tlian an ecjuivalent amount of phosphoric acid in the 
form of superphosphate. The probable explanation of the superiority 
of superphosphate has already been indicated. It is not likely to dis- 
place superphosphate in the wheat areas, especially in districts where 
the soil has a high lime content. On sour peaty land, however, it will 
be found a most useful and valuable manpre. The application of super- 
phosphate alone to these latter soils would only aggravate their acidity, 
Basic slag, however, by reason of the lime it contains, tends to correct 
the acid conditions, and thus acts as a soil amendment as well as a 
phosphatic manure. Basie slag is extremely valuable in the top- 
dressing of impoverished pastures. The results of a large number of 
pasture experiments in Europe indicate that Thomas’ phosphate does 
not always give a greater weight of herbage than super. The grazing 
value of the herbage, however, manured with Thomas’ phosphate proved 
superior to that of super. A greater increase in live weight of sheep 
has been secured from the pastures manured with Thomas’ phosphate 
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than those treated with super. The rate of application to wheat lands 
is similar to that of superphosphate. 

Bonedust. 

Bone consists of an organic and an inorganic portion. The organic 
portion comprises about 40 per cent, of the raw bone, and consists of 
(a) ossein or bone cartilage, which is very rich in nitrogen; and (h) 
fat. The inorganic portion, comprising about 60 per cent, of the 
raw bone, consists principally of tricalcic phosphate (phosphate of 
lime). 

Hence, the fertilizing principal constituents of raw bones are 
organic nitrogen and phosphate of lime. 

The presence of fat is, however, highly objectionable, for, in addi- 
tion to being usejess as plant food, it prevents the bones from being 
finely ground, and also protects the fertilizing ingredients from being 
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made available. Hence, in the preparation of bonednst, the fat is 
first reiiiOA’ed from the bones by steaming or treatment with benzine, 
and the treated bone ground to fine meal. 

The value of a bonediist will depend on its composition and its 
fineness of subdivision. The purcliaser should always insist on a 
guaranteed analysis for bonedust, for there is no fertilizer on the 
market so liable to vary in composition like the so-called bone 
fertilizers. 

The phosphoric acid in bonedust is in a most insoluble condition. 
It is only very slowly made available in the soil, and therefore it has 
a very limited use in most of the wheat areas. It gives best results 
on soils rich in organic matter, for with these there is a possibility 
of the insoluble phosphate being slowly made available. On limestone 
soils in the drier districts, however, it has been proved of little value, 
because it takes so long for the triealcie phosphate to be rendered 
available. 

Other sources of phosphoric acid are the phosphatie guanos and raw 
ground phosphate rock. In both these substances the phosphoric acid 
is insoluble, and they are of very little value in the majority of our 
wheat areas. 

Potash Manures. 

Potassie manures do not figure very largely in Australian manii- 
rial practice, klost of the strong soils characteristic of the wheat areas 
are well supplied with potash, and further supplies in the form of 
artificial manures are generally unnecessary. There are some soils, 
however, on which potash may possibly be of considerable benefit. 
These are the light, sandy loams, and possibly heavy, peaty soils. 
Dressings of potash are frequently necessary to secure a full crop from 
these soils, more especially with root crops such as potatoes, onions, 
beets, &c. On the day loams and stiff day soils of the wheat areas, the 
application of potassie manures is generally unnecessary and unprofit- 
able. This may be gathered from the results of many field experiments 
concliieted by the Department some ten years ago. The addition of 
potassie manures to phosphates did not materially increase the yield. 
In fact, in many cases the effect of the application was to depress the 
yield, and resulted in actual loss. 

The prineipal potassie manures are Sulphate and Muriate of 
potash and kainite. These are obtained from the Stassfurt potash 
mines which form the principal source of the world’s potash. 

Sulphate of potash contains from 50 to 52 per cent, of potash, and 
costs from £13 to £14 per ton. 

Muriate of potash contains an equivalent of 60-62 per cent, of 
potash, and is quoted from £14 to £14 10s. per ton. 

Kainite is one of the crude potash minerals of the Stassfurt mines. 
Its eomposition varies considerably, but it generally contains from 
12-13 per cent, of potash, most of which is in the form of sulphate, 
whilst a le^er quantity is present as chloride. It is quoted at £5 per 
ton. 

Potash is required in fairly large quantities by leguminous plants, 
such as elover and lueeme, but the drain oh the soil, of potash 
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by wheat crops is very small indeed. It is not likely to be of value in 
the wheat areas, except in the ease of certain sandy soils deficient in 
this ingredient. AVith leguminous crops the most economical method 
of supplying potash will probably be the application of compounds, 
such as lime and gypsum, which will liberate the insoluble potash com- 
pounds and render them available. This matter, how^ever, was dis- 
cussed in the September issue of the Journal. 

General AIanures. 

These supply all the elements required by plants for their perfect 
development. 

The most important manures of this section are Stable and Green 
manures. 


Staile Manure is one of the most valuable manures that can be 
applied to any soil to increase its fertility. In the older agricultural 
countries of the world the greatest care is taken in the preservation of 
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all the manurial resources of the farm. Under the conditions which 
obtain in the wheat areas of Australia at the present time, farmyard 
manure is practically neglected, and regarded as of minor importance. 
The average wheat holding at the present time is so large, and the 
amount of stable manure produced in a year so small, that the effect 
of the stable manure on the fertility of the farm will, for all practical 
purposes, be inappreciable. This state of affairs will not, however, con- 
tinue indefinitely. ANith the rapidly increasing population, and the 
inevitable increase in land values ahead of us, individual holdings must 
gradually become much smaller in size, and the system of farming more 
diversified. Live stock will become more and more prominent, and 
ultimately the amount of farmyard manure produced on the farm will 
be sufficient to have a distinct effect on the fertility of the farm. On 
the dairy farm, however, as contrasted with the wUeat farm, farmyard 
manure is of great importance. The majority of such farms are situ- 
ated in the moisten districts, where systematic rotation is possible. 


Journal of Agriculture, Victoria. [ii Nov., 1912. 


704 


Moreover, the average dairy holding is considerably smaller than the 
average wheat farm, and the number of live stock per unit of area 
considerably larger. Farmyard manure, therefore, becomes an item 
of considerable econoniie importance. It is of even greater importance 
to the small irrigation farm or orchard. 

The composition of stable manure varies very considerably, as might 
be expected. The nature of the food eaten, kind of bedding nsed, the 
amount and nature of the fermentation, all have important bearing on 
the composition. Generally speaking, a good sample will contain about 
.6 per imt. of nitrogen, ,35 per cent, of phosphoric acid, and .6 per 
cent, of potash, i.e., about 13 lbs. of nitrogen, 7 lbs of phosphoric 
acid, and 13 lbs. of potash. 

The most important principle to be observed in the care of stable 
manure is to prevent any loss of plant food constituents. No difficulty 
arises with regard to phosphoric acid and potash compounds, but it is 
almost impossible to prevent losses in nitrogen and organic matter. 

The loss of nitrogenous organic matter may be avoided by the use 
of good absorbents for bedding purposes, and of substances, such as 
gypsum, which assist in fixing ammonia compounds and preventing 
loss by volatilization. Losses may also be reduced to a minimum by 

(a) Controlling the fermentation of the manure, and 

(b) By prevention of leaching. 

If a plentiful supply of air is admitted to the manure heap, fermenta- 
tion and nitrification proceed very rapidly, and the temperature 
quickly rises. Under these circumstances, a great deal of the organic 
nitrogen escapes as ammonia in its compoimds, or even as free 
nitrogen. 

The fermentation may be controlled by keeping the manure heap 
well eompaeted, and keeping it moist. 

Losses by leaching may be avoided by building the manure heap 
pn a raised cemented floor, with sloping sides. The liquid manure 
drains towards the side of the floor and collects in a pit, and is periodic- 
ally pumped over the manure heap. This system of conserving 
manure is already practised on several large wheat farms. 

Green Manuring . — The object of green manuring is to increase the 
organic content of the soil, which we have already seen is a dominating 
factor in soil fertility. There can be doubt that many of the soils in 
the wheat-growing areas, which have been under cultivation for a 
eomparatively long period, have lost a considerable amount of the 
organic matter they formerly contained. This loss has been accentu- 
ated by the practice of bare-failowing, and by stubble-^burning. The 
restoration of this organic matter is a problem of fundamental im- 
portance to the wheat areas. Modes of restoration of this organic 
matter that are practicable in the wheat-growing areas have already 
been cliscmsed. {Jour. Agric., Yictoria, 1912, p. 460.) The turning 
in of green crops is one of the most rapid methods of increasing the 
organic reserves in the soil. Whette this practice may be profitably 
worked in with the ordinary rotations in the wheat areas has not 
hitherto been the subject ' of ex^'riniental investigate.. The crops 
to be used for this piirpose may be nitrogen gatherers, such as peas, 
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vetches, and other legiiniinoiis crops, or nitrogen consumers, sucli as 
rye, rape, mustard, &c. 

The former crops restore to the soil all the organic matter secured 
from the carbon dioxide of the air during the course of their growth, 
but they also secure, for the use of the succeeding crop, a large quan- 
tity of combined nitrogen from the atmosphere. Thus they enrich the 
soil in organic matter and in nitrogen. 

On the other hand, crops like rye, rape, mustard, &e., produce large 
quantities of organic matter, but they cannot make use of the free 
nitrogen in the air in the same manner as leguminous crops. In the 
wdieat areas, however, at the present time, the most important require- 
ment is organic matter. The increase of the nitrogen reserves is at 
present a secondary consideration. The important point to bear in 
mind is that crops which produce a maximum weight of green stuff that 
can be turned under in early spring, before the soil becomes too hard 
and dry to plough, should be grown rather than crops which give a 
relatively small yield of green stuff of high quality. Such crops re- 
quire for our conditions to be sown early in autumn, so that they may 
be ready by August or September. 

The immediate effect of these green manures is to greatly increase 
the water-holding capacity of the soil — a point of fundamental im- 
portance in arid agriculture — and to improve its mechanical condition.. 

Feeding Bowk of Forage Crops. 

The system of feeding down of crops, specially grown for livestock, 
provides a means for increasing the organic content of the soil. As, the 
feeding value of a green crop is usually greater than its manurial 
value, the practice of raising green crops and converting them into 
mutton, beef, or milk, instead of ploughing them under, will be pre- 
ferred to the practice of green manuring, For this purpose rape,, 
mustard, peas, rye, vetches, &c., will be found extremely useful. 
Summer crops such as sorghum, millet, and maize, cannot be recom- 
mended in the drier wheat districts under ordinary farming conditions, 
as the yield of the succeeding wdieat crop is invariably lowered, 
especially if the rainfall is short. "Winter growdng forages are most 
suitable for the wdieat areas, and if these are sown early in autumn 
so as to germinate with the first rains they make a large amount of 
growdh wdiile the soil is still wmrm, and make invaluable winter forage 
for stock. 

NOTES ON THE USE OF ARTIFICIAL MANURES. 

Always Buy on Guarantee Analyses . — In purchasing artificial 
manures farmers should always study closely the guaranteed analyses 
of each manure. In the January number of the J ournal of Agriculture 
each year the Chemist for Agriculture publishes a statement of all 
manures, registered under the Artificial Manures Act, together with 
their guaranteed percentages of the fertilizing ingredients present, and 
the unit values of nitrogen, phosphoric acid, and potash. These tables 
should be closely scrutinized by each farmer. The unit values will 
enable him to calculate the commercial value of any artificial manure 
selling on the market. 



7o6 


I oiirnal of Agricii^ture, Victoria. [ii Nov., 1912. 


Mixing of Manures. 

Care needs to be exercised in the mixing of manures. Fertilizers 
cannot be mixed indiscriminately without risk of loss, or of lowering 
the value of some of the plant food constituents. 

With regard to nitrogenous manures, sulphate of ammonia, nitp- 
genoiis guanos, animal and blood manures, should not be mixed wdth 
substances of a strongly alkaline character. 

Quicklime, slacked iime, wood ashes. Thomas’ phosphate, or basig 
slag should, under no circumstances, be mixed with these manures, since 
considerable loss of ammonia will result. 

With regard to nitrate nitrogen, loss is liable to occur wdth nitrate 
of soda if inueli free sulphuric acid is present in superphosphates ; 
especially if the manures are mixed some time before application, and 
are kept in a warm place. Provided, however, the super is well made 
and dry, and the mixing is performed at the time of sowing, very little 
loss will oceur. 
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Whth regard to phosphatie manures, reversion will take place with 
soluble phosphates when placed in contact with lime, iron, or aluinina 
compounds. This has already been referred to in dealing with the re- 
version of superphosphate. 

Ill purchasing mixed manures attention should be paid to the 
guaranteed analyses. 

The farmer should study particularly the guarantee for nitrogen 
and see whether it is in the form of nitrate, ammonia, blood, &e., also 
the percentage of water soluble, citrate soluble, and. insoluble phosphate 
■should receive close attention. Frequently the prices, asked for certain 
mixed manures is out of all proportion to their real commercial value, 
and in such eases the mixing can be most profitably done by purchasing 
fertilizers separately, and mixing them on the farm.' A study of the 
unit values published each year in the Journal will enable each pur- 
chaser to determine for himself whether the prices asked for a given 
mixed manure is reasonable. 
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Manumuj not a Suhstitute for Tillage. 

It must not ])e assumed that the application of artificial manures 
will relieve the farmer of the responsibility of thorough cultivation. 

There are some who appear to think that heavily manured crops do 
not require the same amount of tillage as unfertilized crops. As a 
matter of fact, heavy dressings of manure cannot be used at a full pro- 
fit without thorough preparatory tillage. Thorough tillage always was, 
and always will be, a prime factor for the production of heavy crops. 
Jethro Tull doubtless placed an exaggerated value on tillage operations 
when he stated, more than a century ago, that manures were absolutely 
unnecessary if tillage operations were thoroughly performed, and that 
thorough tillage was the best substitute for manure. We, in the 
twentieth century, should remember that while fertilizers are essential 
on many soils for the production of profitable crops, they do not give 



7.— GKEEN MANURIAL TESTS^ RITTHERGLEN EXPERIMENTAL FARM. 


their full measure of benefit unless the soil receives a thorough pre- 
pa rat ory cultivation. 

How TO Determine Soil Deficiencies. 

The most satisfactory and practical method of huding out the 
requirements of the soil is by systematic experimental work. The most 
important points requiring investigation with respect to manurial 
practice is to determine in each of the more important divisions of 
the State the value of the various phosphatie, nitrogenous, and potassic 
manures singly and in various combinations, the value of lime when 
applied in different forms, the cumulative as well as the immediate 
effect of each application, and the most economical method of restoring 
the organic matter. Permanent experimental plots have been laid 
down at the Eutherglen Experimental Farm with the object of 
securing exact information on these points. The results will be made 
available from time to time. 

{To he continued.) 
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Perislaable and Frozen Produce. 


Description of Frcxiuce. 

Exports from State 
(Oversea). 

Deliveries from 
Government Cool Stores. 

Quarter ended 
30.9,12. 

Quarter ended 
30.9.11. 

Quarter ended 
30.9.12. 

Quarter ended 
30.9.11. 

Blitter 

lbs. 

1,397,160 

4,823,228 

1,564,976 

5,148,752 

Milk and Cream 

. cases 

559 

360 

90 

20 

Milk and Cream (dried) 

If 

650 

60 

... 


Cheese 

lbs. 

12,480 

11,520 


14,210 

Ham and Bacon 

. rr 

13,200 

28,560 

*• * 


Fonltry 

. head 

10,875 

10,065 

2,987 

’^658 

®ggs 

. dozen 



2,232 

4,375 

Mutton and Lamb 

carcases 

n,077 

! 162,844 


19,789 

Beef ... 

quarters 

2,699 

i 2,600 

" 53 


Veal... 

carcases 

80 

; 743 

83 

53 

Pork... 

. n 


1,009 

289 

1,476 

Rabbits and Hares 

. pairs 

67M76 

909,390 

320,184 

198,545 

Sundries 

lbs. 



72,803 

14,010 


R. CROWE, Superintendent of IfJxports. 


Fruit, Plants, Bulbs, Grain, &c. 


Imports and Exports Inspected for Quarter ending 30th September, 1912. 


Goods, 

Imports. 

Exports. 

' Goods. 

Imports. 

Exports. 

Inter- 

State. 

Oversea. 

Oversea. 

Inter- 

State. 

Oversea. 

Oversea. 

Apples 

i 18,514 


259 

Maize 

1,715 

2_ 


Apples (Custird) ... 

1 





Millet 

76 


101 

Bananas, bunches... 

: 41,749 

20,556 

— 

Nutmegs 


205 

Bananas, cases ... 

4,371 

17,622 

— 

Nuts 

156 

2,152 



Barley ... 

6,952 

19,971 


Oats 

1,437 

73', 566 

— 

Beans 

1 

419 

26 

t hat Hulls 

887 


— 

Bulbs ... 

i 2 

17 

6 

Onions ... 


1,200 



Chillies ... 

— 

446 

_ 

Oranges ... 

138,483 


1,207 

Cocoa beans 


1,264 

— 

Passion ... 

5,449 



8 

Cocoanuts 

37 

755 

_ 

Paw Paws 

37 



Coffee beaus 


2,448 

- 

Pears 

20 

— 


Copra ... 


260 



Peas, dried . . . i 

3,434 

94 

1 

Cucumbers 

; 441 



E*epper ... ... | 

SIS 


Pigs 

Fruit— 

Canned 


8 

— 

; Pineapples .. l 

17,455 

— 

301 


1 


1 Plants, Trees, &c. 

: 547 

i 221 

! 406 

~ 

— 

2.903 

; Potatoes 

1 774 

' 196 

1 329 

Dried 


I 89 

7,425 

Rice 

i 7,983 

9,003 


Mixed 

'Graiiadillas 

Green Ginger 

LT ^ ^ 

' 7 

i io 

1 70 

- 

Seeds 

Spice 

■ Strawberries 

1 1,636 

1 21 

! 6,174 

: 89 

159 

Hops 

— 

464 



U'omatoes 

1 2,579 



dams, Sauces, &;c. .. . 


i 

1,178 

I Turnips... 

; 5,350 

iil 

, 

Lemons 

Lentils ... 

Linseed 

Lw^uats ... 

3,500 

! ' 82 

1 '1,255 

2,880 

’Vegetable 

346 

! 476 

1 20 

! . 406 

- 

: Wheat, Grain, &c. 
Yams 

! 2 
19 

1 210 

— 

Logs 

173 


_ 





Mace 


34 


Totals 

1 

1 264,560 

159,697 

i 

17,209 


number of packages inspected for quarter ending riOth'Septemb^^ 


C. T. COLE, |>ro. Senior Fruit Inspector. 
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ORCHARD AND GARDEN NOTES. 


B. E. Pescottf Principal^ School of Eorticulturey Burnley. 

The Orchard. 


Spraying. 

The spray pump should now be in thorough working order, so that 
■the various spring sprayings may be carried out with as little interrup- 
tion as possible. It is always wise to clean out the pump after each 
•spraying, so that it will he ready for the next mixture. Putting a dif- 
ferent spray into a pump barrel that has not been washed out very 
often causes the formation of a sediment whicdi blocks the nozzle and 
interrupts the work. 

During November, it will be necessary to spray for eodlin moth, 
peach aphis, pear slug, and various leaf-eating insects. In addition, 
black spot of the apple and pear, shothole, and other fungus diseases 
must be kept in check. Yarious sprays are required for all of these 
troubles, and the necessity of always having a clean pump will thus be 
admitted. 

At the present time, the wisest spray to use for peach aphis will be 
a strong tobacco solution, and the same spray may also be used for the 
pear slug. Arsenate of lead is the better spray for this insect, but 
it should not be used when the fruit is approaching the ripening stage ; 
hellebore may also be used for the slug with good effect. 

As a preventive against eodlin moth, the trees should be kept well 
sprayed with arsenate of lead. It has been definitely ascertained that 
this is the best remedy, and all other mixtures should be discarded in 
its favour. Its permanent qualities, combined with an effective killing 
strength, render this mixture invaluable ; at the same time, it is easily 
mixed, and so very few brands leave any sediment, that the work of 
.'Spraying is now reduced to a minimum. 

If the spraying is careful and thorough, no bandaging need be car- 
ried out. The time spent in bandaging will be far better employed 
in an extra spraying. The first spraying should have been given at 
the time of the failing of the petals; the second spraying, owing to 
the rapid expansion of the fruit, should be given a fortnight later. 
After that, the grower must use his own judgment as to the necessity 
for subsequent sprayings. If the moths be at all prevalent, other 
^sprayings will be quickly neeessai’y. 

Now that arsenate of lead is produced with such an excellent degree 
•of killing strength, it is not necessary to spray nearly so frequently as 
it was in former years ; and it may be found that four sprayings, and 
perhaps only three, will be sufficient to keep this pest in check. Last 
season, a number of Gravenstein apple trees at the Burnley Horticul- 
tural Gardens were sprayed once only, and out of 2,804 apples, includ- 
ing windfalls, only nineteen fruits were moth infected, which gives a 
j)ercentage of only .67 of loss. Three Rokewood trees were sprayed 
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twiee. and S70 fruits, ineluding windfalls, were gathered. Only thre-e 
apples were iriotli infected, or a percentage equal to .35. One Mellon ’S’. 
Seedling tree was sprayed twice, and out of 202 apples gathered, also 
iiieliiding windfalls, one fruit was moth infected, equal to .54 per cent. 
These figures must not be taken as conclusive, as it wdll be reiuenibered 
that the attack of the codlin moth last season was veiw^ light. 

As the w'oolly aphis is increasing at this season of the year, it will 
mean a saving of a good number of buds if this insect is sprayed. Nico- 
tine solution or Pine Spray may he used with good effect. 

Cultivation. 

The work of ploughing and harrowing should be completed imme- 
diately. The frequent rains have rendered cultivation easy, and there 
should be no difficulty in carrying out this work at once. It is always 
advisable to have the land well tilled before the dry weather sets in. 

All crops for green manure should be now under cover; and, if the 
oreliard soil is at all heavy or stieksu the grower should make up his 
mind to grow a cover crop next season in order that tins condition may 
be reduced. 

The oreliard sliould be kept free from weeds, not only for the con- 
servation of moisture, but in order to do aw’ay with all hiding places 
of the Rutlierglen fly, cut worm moths, &c. 

General Work. 

Grafted and newly planted trees should be frequently examined, 
and given an occasional watering and overhead spraying, in order to 
eiicoiirage their growth and to prevent loss of moisture from the foliage. 
It is also advisable to miileh young trees with light grass or straw 
mulching, not too rich in animal manure. 

The disbudding of minecessary shoots, and the pinching l^aek or 
stopping of grow’ths, to prevent them being unduly prolonged, may 

now be carried out. This work is particiilarlv important 011 young 
trees. -1 . ^ 

(jraft ties should be examined, and the ties cut wherever any growth 
IS being made. here the grafts are likely to make any long growth, 
they should be well .staked and tied. 

Citrus trees may be planted out, watering and mulching them after 
planting. 

Vegetable Garden. 

Toiuato plants should now receive attention every day; laterals will 
reiiuire pinching hack, crowded hunches and shoots should be thinned, 
the plants should be well tied to the stakes, and liberal supplies of water- 
and, manure should be given. One or two, more plantings of tomato 
plants may still be made, so that there .may be strong sturdy plants for- 
the production of late fruits. • By 'planting three or four successions 
01 , plants, it is possible to have a goO'd -supply of fruits from December 
to June. ' ■ 

^ 'Celery may now he sown for winter crops. French beans should 
■he 'largely sown. Cucumber, melon, piunpkin, and all seeds of this^ 
taiaily lua? now be sown in the open. 
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ANliere these plants are alreacV growing the longest and strongest 
runners may be pinched back, to throw the strength into the flowering 
and lateral growths. "Watch the plants for mildew, and use the sul- 
phur freely wherever present, especially on the young plants. 

Peas, lettuce, radish, turnip, cabbage, and sweet corn seeds may be 
sown this month. Seedlings from former sowings may be planted out, 
and it may be well to dip the whole plant in water before planting. 
This greatly assists the young plant while taking hold of tlie soil in its 
new location. 

Frequent waterings and frequent cultivation will now be necessary ; 
and all weeds must be hoed or hand-weeded out; mulching with stable 
manure wdll greatly assist the plants. 

A few beds should now be deeply worked adding a liberal dressing 
of stable manure. These plots will be then ready for tlie celery, cab- 
bage, and other seeds planted during this month. 

Flower Gfarden. 

Continue to plant out various bedding and foliage plants, eorms of 
gladioli, tubers of dahlias, and seeds of such tender annuals as Phlox 
Driimmondi, Balsam, Zinnia, Nasturtium, Celosia. Aster, Cosmos, and 
Portulaea. 

While seeds germinate and grow fairly well planted out in the open, 
it is more advisable during the summer months to plant these in shel- 
tered seed beds, or in a canvas or calico frame. The protection need 
only be on the one side, preferably the \vest or north-west ; the seedlings 
are then protected during the hottest portion of the da>\ At the same 
time the shading is not sufficient to unduly draw ' ’ them. 

The seeds should not be deeply sown, and all waterings should be 
light. A little water and often should be the rule for seedlings. An- 
nuals should be given plenty of room when planted out in the garden. 
Being quick growlers, they are generally gross feeders, and tliey must 
have i*oom to develop a good root system. 

Feeding, too, with liquid manure is helpful when they are reaching 
the dowering stage. 

Dalilias should now be planted out, either from tubers or from 
young rooted cuttings. These will give good summer blooms. For 
autumn and show blooms, the planting should be deferred until the 
middle of December. 

Herbaceous and succulent plants should be staked for their protec- 
tion ; included in this section are Delphinia, Gladioli, perennial 
Phlox, Rudbeckia, &e. These plants will all benefit from ^ liberal 
mulchings and watering with liquid manure when approaching the 
blooming period. Spring flowering bulbs, eorms, and tubers should 
now be all lifted and stored. 

The soil surfaces wall now benefit from frequent hoeiiigs and stir- 
rinf^s. Constant waterings will be required if the weather be hot 
or windy; the cultivation should quickly follow the waterings Jn order 
that the moisture may be thoroughly conserved. ]\hilching with stable 
manure is also beneficial at this season. 
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reminders for DECEMBER. 

LIVE STOCK. 

Horses. — Stabled Horses. — Over-stimulating and fattening foods should be* 
avoided. GiA’e water at frequent intervals. Rub down on coming into the- 
stables overlieated. Supply a ration of greenstuff to all horses. Brood Mares.-^ 
Those Avitli foals at foot should be well fed. Early Foals nmjy with advantage,, 
be given oats to the extent of 1 lb. for eacdi month of age daily. 

Cattle. — -Rugs may now be dispensed Avith. Snpply succulent fodder.. 
Milk should be given at blood heat to calves. •«- 

Pigs. — Sows. — Supply those farrowing with plenty of short bedding in n^ell- 
ventilated sties. Those with litters old enough may be turned into grass run.. 
All pigs should be giA^en a plentiful supply of dean Avater. 

Sheep. — To insure even lambing, see that a sufficient number of rams run 
with the eAves for sis weeks. In cases of non-pregnancy, this period admits- 
of the ewes coming in season a second time whilst with the rams. Merino- 
and fine come-back ewes have been in season for some weeks, whilst cross- 
bred ewes (i.e., first cross) will now begin to come on. Coarse three-quarter 
bred ewes, and those approaching any of the British breeds, will not be in- 
season until February. Ewes carry their lambs for five months. 

Poi'LTEY. — Add a little peameal to morning mash, and give less bran. Feed 
equal parts wheat and short white oats at night. Supply plenty of green- 
food — at this time, lettuce is invaluable. Discontinue salts and condiments. 
Avoid salt meat of any description. Put Douglas mixture in drinking water. 
Keep ample supplies of sand, ashes, &c., in pens, and moisten same. This- 
will enable the birds to keep themselves cool and clean. Top off geese, ducks, 
and cockerels for the Christmas markets. Hens wull do better this month by 
having free range. Remove all male birds from flock. 

CULTIVATION. 

Farm, — C ut hay in late districts. Cut oats and barley in early places. 
Finish planting potatoes. Put in late maize for fodder, also 'millet and imphee. 
Plough fire-breaks w’here required. Get stackyard and stages ready for hay. 

Orchaeb. — K eep the surface loose and free. Suppress weeds. Spray as 
often as necessary for codlin moth and pear slug. Mulch and spray young 
trees and grafts with water in the early morning during hot Aveather. 

Vegetable G'ARi)EH.~-Keep the surface hoed, and allow the plants plenty of 
moisture. Stake, pinch out, manure, and water tomatoes. Pinch back long 
runners of pumpkin and melon family.. 'Sow autumn and winter varieties of’ 
cabbage and eaiilifiower. Plant out seedlings in cool weather. Sow French 
beans,.. Cease cutting, asparagus .be-ds, and top-dress with manure. 

FlO'wir Garbek. — P lant out dahlias for ' autumn ' blooming. Lift and store- 
spring iowering bulbs. Stake, tie, and train growing plants. Bow zinnias: 
auff .asters. Layer carnations, camelias, daphnes, &e. Water Avell and keep- 

the surface loose, 

ViKEYARi). — Inspect young grafted vines (field or bench) and carefully 
remioAre any scion roots. Tie up young A’ines. Beware of cut worms on young- 
vines— .See Journal for July, 1911. Tying up of bearing vines, if practised,., 
8liou.ld be completed early in month. ' Avoid excessive and indiscriminate- 
topping, far too frequent in Victoria. Scarify, if soil is not sufficiently loose, 
and after lieaw rain. Look out for oidiimi and repeat sulphurings, on first 
appearance of disease. 

Celktr . — Fill up regularly and keep cellars as cool as possible.. 



THe JOUKNAb 

T^e S^eparfmenf of Mgrictilfure 

VICTORIA.. 

VoL X. Part 12. loth Decembep, 1912. 

GOOD Am FAULTY CHEESES EXHIBITED AT THE 
ROYAL SHOW, 1912. 

Report by G, G, Satvers {Cheese Expert). 

Pig. 1. — This lot. of cheese is regular in make and size, and most 
suitable for exporting to the London market. The Engli>sh grocers 
prefer it to the smaller size, as they claim there is less waste in cutting 
up on the counter. 



PIG. 1. — CHEESE POR EXPORT. 


Remarks .— flavour is clean, body and texture solid, firm and 
smooth. Finish — ^neat with close rinds. 

The flavour of a prime Cheddar cheese should have both the aroma 
and flavour of a nut. It should melt in the mouth, producing not only 
an agreeable flavour, but leaving a most pleasant after-taste. If either 
15584 2 A 
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ill siiieli or in taste, or in after-taste, there is anything the least 
unpleasant, such taste or smell is termed a taint. 

The body and texture should be absolutely iiniform, solid and 
smooth. Cheese open in body dries up more ciuiekly when cut. 

The finish should show close rinds with the bandage well pressed 
into the sides and ends of cheese, allowing not more than % inch lap 
each end. 



PIG. 2. — CHEESE FOR LOCAL AND INTER-STATE TRADE. 


Pig. 2. — This lot is the most suitable size for local and Inter-State 
trade. 

Remarhs . — The flavour is not so clean as lot Pig. I 5 body and 
texture fairly close. Finish — fair. 

The fault in flavour is due to a taint in the milk, or to the lactic 
acid starter being over-ripe. Body and texture being slightly open, 
and furry, is due to insufficient acid being developed in the curd before 
salting and hooping, and containing too much moisture. Too much 



PIG. 3. — CHEESE IRREGULAR IN SIZE AND POORLY FINISHED. 


cloth lapped over ends of cheese, which is liable to work loose, and 
give a rough and ragged appearance. 

Pig. 3.— This lot is very irregular in size, a matter which cheese 
merchants dislike. For shipping they require special crates made to 
fit the cheese at extra cost. 

The flavour is not clean, being very pronounced ; body and texture 
too firm and dry. The finish is rough and very poor, showing cracks 

on sides of cheese and mold. ■ 


:i;o Dec., 1912.] Good and Faulty Cheeses at Royal Show, 1912. 


7^5 


The fault in flaA^our is due evidently to lack of cleanliness, result- 
ing in fermentations caused by bacteria, Avliieh develop only at a high 
temperature. Body and texture being -too firm, dry, and rough, is 
due to over-cooking the curd in the whey, causing the curd to become 
greuvsy, and producing exceSvsive loss of butter fat in pressing the 
cheese. 

A cracky condition in the rind is due to over-cooking, or sour curd ; 
the fat adhering to the outside preventing particles of curd from join- 
ing into one mass. 

Pig. 4 . — This lot is of very inferior make; only saleable at a A^ery 
low price. 



PIG. 4 . — CHEESE OF VERY INFERIOR QUALITY DUE TO UNCLEANLINESS 
PRIOR TO PRESSING. 


Eemarks . — The flavour is putrid, sour; body and texture Aveak, 
soft, and mealy. Finish — A^ery poor. 

The fault in flavour is due to lack of cleanliness, and holding the 
milk several days at a low temperature before being manufactured 
into cheese. 

Body and texture weak, soft, and mealy, is due to the milk being 
sour — -insufficient cooking allowing too much acid in the curd before 
drawing the Avhey off, causing excessh^e moisture ; and at times leak on 
the shelf. 

Cheese of this description dries up readily on the rind, and shrinks 
in size. It is- shown as a striking example of Avhat to avoid. 


STORAGE TEST OP SHIPPING GRAPES. 

F. de Casiella, Government ViftculturFt, 

Experiments similar to those conducted last year, to test the keeping 
power of several varieties of grapes,* again undertaken this year 

with a similar object, namely, to test the suitability, for exporting in a 
fresh state, of several recently introduced table grapes. 

The grapes, which were all grown in the Kutherglen district, and 
without irrigation, were packed in granulated cork in ordinary export 
grape cases, West Australian pattern, holding 28 lbs. of fruit net. They 
were conveyed to Melbourne in ordinary fruit trucks (not cooled), actual 
transit occupying eight hours, but the total time spent in the truck was 
about 24 hours. 


* See Journal for July. 1911. 
2 A 2 
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Teyieron du Cadenet (white), 8| points. 

Condition nearly as good as Ohanez. Flavour superior. In fact^ 
this is one O'f the best flavoured grapes tried. 

Trifere du Jafan (black), 8 points. 

This grape, which is identical with the one long known in Victoria 
under the name of Wortley Hall, has opened up in better order than 
previous trials would lead one to expect. Though not in such good order 
as Ohanez, it flavour is superior. The berries are of very fine size, and 
adhere fairly well in spite of their rather thin skin. 

On arrival in Melbourne, they were placed in the Government Cool 
Stores, where they were kept at a temperature of 33 and 35 degrees F. 

Four cases were experimented with ; three of these, from the Viticultural 
College, Rutherglen, went into the Cool Stores on 14th March, 1912 ; the 
fourth, grown by Mr. J, M. Grimmond, of Wahgunyah, went into the 
same chamber about a week later. The time the grapes remained in cool 
storage was thus only a few days short of four nx)nths- 

The cases were opened and contents examined on 9th July last, in 
the presence of several officers of the Agricultural Department, and some 
gentlemen interested in the shipment of grapes. 

The cases from the College were somewhat at a disadvantage owing to 
the granulated cork being rather coarse ; occasional berries were injured 
by pressure by the angular fragments. 

'fhe case from Mr. Grimmond was packed in fine-grained cork. On 
the other hand, it met with a slight mishap at the time of tlie Fruit and 
Floral Carnival, held from 26th to 30th March, having been sent thither 
in error with some other fruit. The mi.stake was noticed on its arrival 
at the Exhibition Buildings, and it was placed in the working model cool 
store, where it remained until the close of the Exhibition, when it was 
returned to the Government Cool Stores. It was not opened at the 
Exhibition. Extra handling in transit and removal from cool storage do 
not appear to have injuriously affected the fruit. 

The points awarded refer to marketable condition, according to a scale 
from I to 10. 

College Grapes. 

Case No. i . — Ohanez (white), pf points. 

The fruit was in first class order Practically no waste; but a few 
berries were slightly wrinkled. 

Case No. 2 . — Vatensy (white), 5 points. 

Very poor order, about 50 per cent, waste. The state of this case 
bears out last yearns experience with the same grape. It is not suited 
for lengthy storage. 

Case No. 3. — Mixed case, containing the following varieties:-— 
Ohanez (white), 9I points. 

Almr^t in as good order as Case No. i. Probably the proximity of 
some grapes which had not kept so well, accounts for the slight difference 
in condition. ' ■ • 

Raisin de Noel (black), 8 points. 

This grape has kept very well for a juicy variety. It is quite black, 
mnd, and of medium size. Seeing the demand for black grapes, it 
deserves further ' trial. 
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Mavron (pink), points. 

Very fair order. A remarkably crisp grape of peculiar texture. Firm, 
and of good flavour. Worthy of further trial. 


Malvoisie des Chatreitx (white), 7 points. 

This has not kept so well as last year's trial lot. A good many 
berries have decayed near the stalk. Excellent flavour, almost as good 
as Teneron du Cadenet. 

Malaga Rose, 7 points. 

A medium sized very pale pink grape. These dropped from the 
bunch somewhat, but were in fair order, and good flavour. 

Olivette Rose, about 6 points. 

Scarcely equal to last year’s trial lot. 


Kohou, 6| points. 

A juicy white grape of good flavour, but not very large, 
fairly well. 


YaLensy, 5 points. 

About the same as the single case of this variety. 


It kept 


Sabalkanskoi, 3 points. 

This large, elongated, pink grape, though remarkably handsome when 
freshly gathered, has proved itself to be a poor keeper. Very few berries 
are altogether sound. Even the sound berries are deficient in flavour. 


Mr. Grinmnond' s Case. 

This case contained the following four varieties : — 

Red May, points. 

Excellent order, practically as good as Ohanez. This grape certainly 
appears to be a shipper. It is a handsome bright red, somewhat oval 
grape, which does not detach easily, and is more juicy and of better 
flavour than Ohanez. 

Red Portugal, 9 points. 

This appears to be identical with Red Malaga. Almost as good as 
Ohanez. 

Grimmondds Black, points. 

This black grape, the correct name of which is unknown, has stood 
the trial remarkably well. The slight muscat flavour which characterizes 
it when fresh had almost disappeared after cool storage. It is fairly 
juicy, and in good order. Seeing the demand for black grapes on the 
English market, it is worthy of further trial. 

Gros Colman (black), 7 points. 

In fair condition. Scarcely in as good condition as Wortley Haii 
referred to above. It does not promise well as a shipping grape. 

-k -k ih ^ 

Seeing the accident referred to above, it is remarkable that Mr. Grim- 
mond’s grapes opened up in such good order. Each of his bunches were 
broken up into several smaller ones when packing — a very desirable prac- 
tice. This, as well as the finer-grained cork, no doubt, contributed to the 
good condition in which this case opened up. It must be noted, also, that 
Mr. Grimmond’s grapes are grown on almost pure sand, whilst the College 
grapes are from very stiff soil. Grapes grown on sand usually carry well. 
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GE?s^ERAL NOTES. 


PIG FEEDIIG— 

Tlie Central Experiment Farm, Ottawa, lias carried out a series 
of pig-feeding experiments, and the conclusions arrived at include 
the following points: — It will not pay to cook feed (grain and meals) 
for swine if economy of production is alone considered. More food 
is required to produce 1 Ih. of gain after the live-weight exceeds 
100 lbs., and the most economical time to slaughter smne is when 
they weigh 175 to 200 lbs. The average dressed weight of swine is 
about 7b per cent, of the fasted \veight. SMm milk is a valuable 
addition to a grain ration where hard flesh is desired, and 700 lbs. 
skim milk equals 100 lbs. mixed grain, unless the milk is used in undue 
proportion. The greatest gains from a given amount of grain are 
made when the grain is ground and soaked for 24 ho\irs. Mixed 
grains are more economical than grains fed pure. 


PHOSPHATES ON PASTURE— 

The soils of Victoria generally show a marked deficiency in avail- 
able phosphates, and as a result the use of phosphatie manure upon 
cereal crops has become almost universal. As wheat and oats belong 
to the order of Grasses, one might infer that common pasture grasses 
would likewise benefit from an application of phosphatie manure. 
In this connexion the results obtained by the Federal Institution of 
Agriculture, at Lausanne, make suggestive reading. Two adjoining 
sections of pasture were selected, and one of them received 4 ew^t. 
siiperphosphate each year, while the other got no manure. The experi- 
ments lasted three years. In the first year the jdeld on the unmanured 
plot was 9 ewt., and on the manured plot 14 cud. ; in the second year 
the yields were 6 ewt. and 18 cwt. ; and in the third year 7 ewt. and 
29 cwt. respectively. The size of the plots is not stated. Besides 
increasing the yield, the phosphate also improved the quality of the 
herbage, and at the close of the experiments clovers formed 45 per 
cent, of the herbage on the phosphate plot, as compared to 9 per cent, 
without manure. The profit from the superphosphate was calculated 
at £1 8s. 6d. per acre each year. It is pointed out that the soils here 
w^ere rich in huiniis, and showed no deficiency of phosphates by 
ehemieal tests ; consequently the only sure means of testing the need 
for phosphates ’was a trial in the field. The quantity of manure used 
at Lausanne is considerably in excess of that indicated for application 
to pastures in this State for reasons that are partly climatic and 
partly eoiimiercial. It is a well known law of manuring, hov’ever, 
that if a heavy dressing of manure yields a profit a small dressing 
will give a better return relatively to outlay, although the total profit 
may be less. For pasture trials in Yietoria, from 1 cwt. to 2 cwt. 
superphosphate per acre would be a suitable dressing for the land. 
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CROPPING IN VICTORIA— 

According to the latest volume of the Commo7rd.'ealth Year-Book 
Victoria, 111 1910-ii, had 3,952,070 acies under crop. This was equal 
to one-third of the total cropped area of the Commonwealth, and to 7 
per cent, of the total superficial area of the State. Of the cropped 
area nearly 61 per cent, was dei'oted to wheat, 21 to hay, 10 to oats, 
while no other crop formed as much as. 2 per cent. Among the various 
States, Victoria in wheat sowed the largest area, and reaped the largest 
crop— also in oats and barley. In maize (grain) Queensland planted 
nine times as much as Victoria, and New South Wales about eleven times 
as much, but in Victoria the yield per acre was double that of any other 
State. In beans and peas Victoria came second to Tasmania in point 
of area with 11,068 acres, and in rye with 2,640, second tO' New South 
Vales. In hay it cut 194,000 acres more than any other State. In 
orchards and fruit Victoria sho>wed 57,375 acres, or about 10.000 in 
excess of New South Wales, which came .secoml. In vines it tied ivith 
South Australia for first place at 23,412 acres. Victoria had most 
market garden, ^ 10,778 acres, and the largest area under potatoes, 62,904 
acres. In onions it had almost a monopoly — 6.i6i acres. Tobacco, 
329 acres, was about one-sixth of the Australian total, and in hops Vic- 
toria was a poor second with 12 1 acres. Hops are chiefly grown in 
Tasmania. A poor place taken by Victoria was in the matter of green 
forage. In this it took third place wdth 71,826 acres, or nearlv 1 10,000 
acre.s below the figures for Ne^v vSouth Wales. 


BRITISH IMPORTS OF BUTTER— 

In the year ending 30th June last there were imported into the United 
Kingdom 200,195 tons of butter, of which 52,857 tons, or 26 per cent 
came from British Dominions. Of the latter Airstralia contributed 
33,677, Canada 21997, and New Zealand 16,183 In their 

eighteenth Amiml Revieu?^ Messrs. W. Weddel and Company, Limited, 
mention some interesting facts in connexion with the dairy produce trade. 
So far as butter is concerned, Canada is dropping out from the export 
business. Of the European countries mo.st have declined somewhat in 
butter exports to England in the last few years, Sweden alone showing 
a considerable increase. Holland has been sending increasingly to Ger- 
many. ImpOTts from the Argentine shows a decrease in recent vears, 
and United States exports are now small. Comparing the prices during 
the quinquennial period, 1893-98, with the prices for 1908-12, there has 
been a rise in butter from all countries, but it has not been uniformly 
distributed. In fifteen years Dutch butter has improved by i8s. lod*. 
per cwt., Russian by i8s. 3d.. Irish by 15s. 6d., New Zealand 13s. iid., 
Danish and Swedish 9s. 9d., Australian 8s. rod., and French 5s. 2d. 
During the final period the prices were — Danish, 121s. iid. ; French, 
120S. 6 d. ; Dutch, ii8s. 7d. ; New Zealand, 115s. pd. Irish, 115s. yd. ; 
Australian, iiis. iid. ; and Russian, 109s. yd. — all per cwt. The 
process of cream pasteurization and careful handing in New Zealand is 
noted, and it is remarked that Australian butter has not given to buyers 
of finest quality the same complete satisfaction as New Zealand butter. 
As regards the markets in the coming season it is anticipated that prices 
will rule considerably low^er than those for 1911-12, but will exceed the 
average of the preceding four years. 
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mSECT PESTS OF THE NEW ZEALAND FLAX 

(Phormimn) . 

The White Mussel Scale {Pheyiacaspis eugeniaej Maskell). 

Cl French j Jim., Acting Government Entomologist. 

This scale, of Adiieli there are several varieties, is spreading in 
many parts of the State. Recently numbers of fine New Zealand flax 
plants (Phormiim tenax) have been attacked; and, in some instances, 
especially after the predaceous insects have pulled the scales to pieces, 
the plants look as if a snowstorm had passed over them. (See plate 1.) 

When the leaves are badly attacked, they develop a fungus which 
causes them to become rusty-red in colour, and in some instances they 
turn brovn and curl up. Mr. C. C. Brittlebank, the Acting Govern- 
ment Pathologist, informs me that the fungus is one of the stages of 
Capnodiiim. 

Numbers of the scales are attacked by parasitic wasps, other 
Hymen optera, and Coecinellids (ladybirds), which help materially to 
keep them in cheek. 

This scale insect is recorded from most parts of Australia, Ceylon, 
Japan, Hawaiian Islands, and has been found on various plants and 
trees, amongst which are the following: — Castor Oil Tree (Bicinus 
cmnnmnis), Eugenias (a very ornamental and highly useful genus 
of plants), Palms, Tea Tree {Leptosperrnuni and Melaleuca), Native 
Sassafras Tree {AtJierosperma moschatum), &e. 

Remedies. 

A spraying with Pine Spray, Prepared Red Oil, Kerosene or 
Benzole emulsion will soon rid the plants of this pest. Formulas for 
any of the above sprays can be obtained by applying to the Entomo- 
logical Branch, Department of Agriculture. 

The Ivy ob Oleander SmiLE (Aspiditous hederae, YaH’). 

This is another common scale, -which attacks flax plants in Vic- 
toria. It causes similar damage to that done by the White Mussel 
Scale, and congregates on the leaves in larger numbers. In some 
instances leaves 5 feet in length are simply covered with them, the 
scales often overlapping each other. 

When the young scales are hatched — generally in September and 
the following warm months — they are of a dark-yello'w colour, and 
soon form a white round covering over themselves, which after a few 
w^eeks alters to a dirty white, greyish, or light-browm colour. This 
covering has a small eream-coioured dot in the centre. 

This is a variable species, and has received considerably more than 
40 names from writers on Goccids (scale insects). It has been found 
on oranges and lemons coming into Melbourne from foreign parts, 
bananas from Fiji, olives, pahns, oleander, ivy, apples, cherry, plum, 
purrant, grass, clover, and many other garden and native plants. 
It is found in most parts of the world. 

Remedies. 

The remedies recommended for the White Mussel Scale will suffice. 
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LEONGATHA LABOUR COLONY. 

Trustees: — E. J. Nevell (Cliairman), Dr. S. S. Cameron, P. J. OarrolC 
J. H. and J. R. Peseott. 

In presenting' the Annual Report of the Leongatha Labour Colony, 
the Trustees desire to place on record a complete and comprehensive 
statement of the transactions and conduct of the farm for the year 
ending 30th June, 1912. 

We wish to draw attention to the fact that this institution is now 
in the twentieth year of its existence, and during this term some 
1,200 men have received assistance. In the ease of those that have 
been physically lit a good sound training in agrieultural work 
generally has been obtained. Many of the colonists have become 
competent farm labourers, and in a few instances successful farmers 
in the district. 

In 1893 the farm comprised 822 acres of virgin land; since then 
some 400 acres have been disposed of at prices ranging from £12 to 
£25 per acre, and tins land is to-day studded with prosperous farm 
houses. The portion retained for Colony purposes forms one of the 
best improved farms in South Gippsland. An additional 40 acres, 
have recently been excised for the purposes of a High School, and the 
balance, consisting of 382 acres, is valued on the Colony books at 
£26 per acre. After taking full credit for the improvements effected, 
and the value of land sold and excised, the debit balance stands at 
£1,700. Whien the number of men relieved and the benefit received 
by them is taken into consideration, the position should be considered 
satisfactory. 

For the year under review, 117 acres of land were put under 
cultivation, the whole of the produce being used on the farm as food 
for dairy stock and pigs. For the coming season, the following areas 
have been either put under crop or brought into a good state of 
cultivation preparatory to cropping: — 

61 acres Oats, Estimate yield, 122 tons. 

21 „ Oats and Tares, silage. Estimate yield, 168 tons. 

30 „ fallowed for Millet, Maize, and Sorghum. Estimate yield 

300 tons. 

23 „ Peas (10 acres in now). Estimate yield, 445 bushels. 

8 „ Pumpkins. Estimate yield, 120 tons! 

7 „ Mangels. Estimate yield, lOo tons. 

8 ,, Potatoes. Estimated yield, 40 tons. 

15 . „ Millet, for grazing purposes. 

13 „ New pasture sown down, Bye and Clover (mixed). 

_ The advantage in this respect will be readily understood when it 
IS pointed out that the area the previous year was only 117 acres. 
The yield for the season just closing must, however, in view of the 
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<lryness experienced, >'l)e con- 
sidered tairlj satisfindory, * the 
averae’e returns ]>eing* as fol- 
lows : — 

Oats for silage — yield, 5 tons per acre. 
Peas — yield, 20 bushels per acre. 

Hay (oats and wheat) — yield, 2 tons 
per acre. 

Sorghnm — yield, 10 tons per acre. 
Maize and millet — fed off. 

Potatoes — yield, 3 tons per aero. 
Apples, exported — 600 cases. 

„ local sales — 667 cases. 

Plums — 28 eases. 

Peaches — 9 eases. 

Quinces — 8 eases. 

Pears — 4V> cases. 

Strawberries — 1,596 lbs. 

Red currants — 29 lbs. 

Black currants- — 304 lbs. 

Raspberries — 397^4 lbs. 

Almonds — 25 lbs. 

Walnuts (green) — 44 lbs. 

Tomato plants — 4,102, 

Cabbage plants — 920. 

Rhubarb bunches — 472. 

Tomatoes — 46 cases. 

Lav en d er cut t ings — 3 2,600. 

Buildings. 

Tlie buildings eonsist of mana- 
ger’s house, stores and offiees, 
staff and men’s quarters, six 
men’s huts, and dining-rooms, 
frint-house, stables, barn, and 
implement sheds, engine and 
l)iim])ing plant building, dairy- 
man’s lioiise, milking iind slielter 
slieds, piggery and accommoda- 
tion yards, milkers’ and pigments 
huts, and several cattle shelter 
sheds. Most of these liave been 
erected by colonists ; they are 
complete and modern without 
being extravagant, and will bear 
comparison tor economy and 
utility witli similar farm huild- 
ings in any part of the State. 
These improvements are kept 
in thorough repair by the 
colonists. During the past year 
cominodious piggeries have been 
erected on the farm capable 
of holding 150 pigs in the 
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fattening pens, in addition to convenient sheds and runs for the 
brood sows and store pigs. The floors of the main building are of 
machine-made bricks, cement grouted; the walls are on pivots to. 



.t perfect lygiece in tarn, buildings, and '^SSts^ 
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measure for the freedom from disease that has been the happy experi- 
ence of the farm. The two silos, which are capable of holdings 
250 tons of fodder, are hept constantly in use, and are usually filled 
twice a year. Persistent effort is put forth to conserve a full and 
complete ration for the dairy stock, a purpose for which the silos 
have been found indispensable. The eow" shed is constructed on 
sanitary lines, and will accommodate 32 cows at a time; while shade 
and shelter sheds and water are provided in the yards for the cows 
waiting to be milked; those milked are turned direct into the 
paddocks. Stables, hay shed, fruit storage rooms, and men’s quarters 
are substantial and convenient, the latter, in addition, being 
thoroughly sanitary. 

Stock. 

There are altogether 383 head of stock, including 120 dairy herd, 
8 commercial cattle, 13 draught horses, 3 light horses, and 239 pigs ; 
the total value being £1,879 14s. 



INTERIOR OP MAKING SHED. 


As evidence of the improved financial aspect of this institution 
since being handed over to the present management, it may.be pointed 
out that in 1904, the year immediately prior to present control, the 
Government grant to carry on was between £4,000 and £5,000, 
while to-day it stands at £400 only. This means that the farm has, 
in the meantime, been made almost self-supporting, a fact considered 
most gratifying in view of the purpose it serves, and the fact that in 
many cases the unfortunates admitted have not for some time after 
admission been in a fit state to give labour adequate to the cost of 
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tlieii* keep. Every effort luis, of 
conrs^e, been made to bring’ jiboiit 
tins result 1)y iiiereasiog the })ro- 
ductiveiiess of the farm, and, at 
the same time, rednciiig ex])eiidi~ 
ture by economical working. 

The following is a statement of 
the revenue for each year from — 



£ 

s. 

d. 

1904-5 . . 

. . 1,266 

2 

1 

1905-6 

. . 1,172 

4 

8 

1906-7 . . 

. . 1,382 

18 

3 

190r-S . . 

. . 1,408 

3 

10 

190S-9 .. 

. . 1,S47 

0 

4 

1909-10 .. 

. . 2,111 

7 

S 

1910-11 .. 

. . 2,044 

18 

4 

1911-12 .. 

2 21 2 

5 

2 


Particulars of tlie transactions 
for the past year will be sliown 
on a later page. Taking the 
particular items of revenue, 
pigs, dairy, and garden, it is 
evident that the Colony’s produce is 
earning a reputation for soundness 
and <][uality. 

Pigs. 

Although tlie receipts are less 
this year than the previous one, 
it must be borne in mind that 
the prices were fully 30 per 
cent, lower ; but, notwithstand- 
ing this hict, the undertaking 
shows a substantial profit. Pig 
raising and fattening is a fluctuat- 
ing Imsiness, but it is felt that 
l)y keeping the stock up to 
the maximum at all times we 
will he enabled to reap the ad- 
vantage when prices go up. It 
is anticipated that wdth the 
prospect of higli prices a very 
large increase in receipts will be 
shown in the present year’s trans- 
actions. 
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The elass of ])igs <it present 
oil tlie Colony are nnide up as 
follows : — 

24 pfuligrecwl Yorkshire sows. 

2 poMligreea Yorkshire sows (young), 
10 pedigreed Berkshire so^vs. 

2 pedigreed Berkshire sows (young). 

25 cross-bred sows. 

3 pedigreed Yorkshire boars. 

1 pedigreed Berkshire boar. 

5 pedigreed Yorkshire boars (young) 
40 porkers. 

60 stores (large). 

49 stores (small). 

IS suckers. 

239 


The Berkshire - Yorkshire cross 
is used extensively, and the pro- 
geny of tliese breeds seem to 

meet tlie requirements of the 
trade, no difficulty lieihg experi- 
enced in obtaining top market 
prices either on the Melbourne 
or local markets. A pleasing 

feature in (connexion witli our 
])ig liusiness is that not a single 
case of disease lias occurred. 

This is attributed in a large mea- 
sure to the fac,t that all the 
])igs are bred on the establisli- 

ment, and tliat the conditions 
under wliicli the aninnils are 
housed are of a thoroughly sani- 
tary nature. 

Daiky. 

The receipts for the year 
were £624 ; but we hope to in- 
crease tins sum very materially 
in the future without adding to 
tlie number of cows, some 20 
or 30 of which have been 
rejected with the object of 
filling tlieir places with young 
heifers whi(‘h are coming into profit. 


Labour Colony- 


YEABLING HERD. 


jzS 
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and wlii( 3 li are mostly from selected pure bred Jerseys, Ayrsbires, and 
Jersey-Holstein cows by a Jersey bull. By this means it is antici- 
pated that the future must show a satisfactory yearly increase in 

receipts. ^ . 

Dairy cattle on the establishment number 120, made up as 

follows : — 


Dairy cows . . 

2-y ear-old Jerseys 
*3-year'Old cross-bred Jerseys 
1 -year-old Jerseys 
1-year-old cross-bred Jerseys 
d-year-old Jersey bull, pure 

1- year-old Jersey bull, pure 

2 - year- old Ayrshire . . 


also 8 commereial cattle 


82 

10 

10 due to calve next autumn. 
4 

11 
1 
1 
1 

120 

8 

128 


Garden and Orchard. 


This branch of the work has greatly improved under the present 
management, as some three years ago we were only able to make 



JERSEY CALVES. 


available for export 300 cases of apples, while during the past season 
600 cases vrere despatched to London, which, considering the labour 
troubles that existed there, realized very fair prices, ranging from 
8 s. 9d. to 13s. 9d, per case. In addition, something like 800 cases 
were sold on the Melbourne and local markets, averaging about 6 s. 6 d. 
per case. Fruit and vegetables were provided for the consumption 
of the men on the Colony to the value of about £60 for the year. 

It may be pointed out here that all our meat for food for the men 
and staff is piirehased on the hoof and killed on the establishment, the 
average cost coming out at 11 s. 8 d. per 100 lbs,; and the sum of 
£93 8 s. Id. was received for the sale of hides and skins from same. 

During the year under review 266 men have passed through the 
Colony, and 37 of these were still in residence on the 30th June, 1912. 
The table herewith shows the various oceupations represented by the 
colonists. The task of adapting these men to work foreign to their 
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training is one of the most difficult problems that the management 
has to solve, and, to a very great extent, minimizes the value of the 


labour which they perform: — 

Labourers . . . . . . . . . . . . . . . . 87 

Milkers . . . . . . . . . . , . . . . . 32 

Cooks . . . . . . . . . . . . . . . . 18 

Gardeners . . . . , . . . . . . . . . . . 10 

Farm labourer, clerks . . . . . . . . . . . . 14 

Drapers . . ' . . . . . . . . . . . . . . 5 

Aeeountaiits, usefuls, engine-drivers, bakers . . . . . . . . 12 

Iromno aiders, confectioners, miners . . . . . . . . . . 16 

Kitclienmen, solicitors, farm hands, waiters, firemen, tinsmiths . . . . 27 

Butchers, bullock-drivers, seamen, bootmakers, wheelwrights, tentmakers, 

frenchpolishers, bricklayers . . . . . . . . . . 16 

Cabinetmaker, engineer, bushman, baker, engine-fitter, school teacher, 
bookkeeper, blacksmith, grocer, machinist, shearer, brass-fitter, boiler- 
maker, sailor, printer, plumber, sailmaker, tailor, painter, plasterer, 
canvasser, &e. . . . . . . . . . . . . . . 29 


Their ages were as follow : — 

Under 30 years of age 
Between 30 and 40 . . 
Between 40 and 50 . . 

Over 50 


266 


46 

78 

101 

41 


266 


"Work has been secured in the district at remunerative wages for 
about 40 per cent, of these men, others have left with sufficient money 



COLONISTS hoeing BEANS. 


earned on the establishment to carry them along while looking for em- 
ployment; a few left without giving any notice of their intention to 
leave, and five were sent to Melbourne for medical treatment. Thirty- 
five were sent to work in and round Melbourne by the Secretary direct 
from the head office; this number is not, however, included in the 
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above list, as the men did not pass through the Colony. During tlie 
onion season ail eolonists who were physically capable were sent out, 
weeding and bagging, and were allowed on payment ot a reason- 
able sum to board on the Colony. The men availed them.selves ot 
this convenience readilv, and the practice is much appreciated by 
employers. The question of rationing the men is under the super- 
vision of tlio manciger, hhcI tlic following constitutes tlie bill ox leriie 
for eaeli day ; — Meat, 1^4 ? bread, 1^/4 lb- 5 potatoes, 1 lb, ; siigai , 

14 lb. ; tea, 2 0 %. ; oatmeal and rice, 2 oz. ; treacle, 1 oz. ; vegetables, 
ad lib.: fruit, when in season; salt, pepper, mustard, and curry, as 
required. 

The existence of the Labour Colony is a great boon to the class 
of people who avail themselves of its shelter. It is, indeed, pitiable 
that there are so many men representing professions, trades, and 


COLONISTS CUTTING FIREWOOD. 


occupations who are unable to follow their usual avocations. Whilst 
such a conditicii of affairs exists, so long will an institution similar 
to the Labour Colony be required. Owing to the alienation from the 
original area of land vested in the Trustees, and the highly improved 
condition of the remaining portion, it is a matter of some difficulty 
to find reproduetive work for so many men. If it be proposed to 
eontinue this form of relief, it will be neeessaiy for fresh areas of 
virgin land to be placed at the disposal of the Trustees so that the 
work of reclamation, which is the more profitable as well as the more 
suitable bind of employment for this kind of labour, may be under- 
taken. With the present farm as a base, much valuable work could 
be carried out, and many of the initial difficulties likely to be 
encountered when operating in an entirely ne\v field would be obviated. 
When such lands were siiffieiently improved to warrant the plant and 
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myiiageinent being transferred thereto, the present farm would no 
doubt be found iiinnensely suitable for other purposes, and should 
prove a valuable asset to the State. The reclaiming of land, which 
would not otherwise warrant the expenditure involved in clearing, 
would soon answer a double purpose by providing employment for 
the class of man the Colony eaters for, while at the same time bringing 
into a state of productiveness land which would otherwise be of little 
use. Such land would not produce any return for some time, and 
the expenditure would at first have to be met from a grant, which, as 
the land becomes profitable, could be gradually reduced, as has been 
done in the ease of the Leongatha Labour Colony. 

The Trustees naturally feel proud of the achievement of the farm 
as a revenue producer, and the financial iinproveinent generally which 
has been manifested since it \vas handed over to them; while its 
benefit as an educational factor in the district has been evidenced by 
the large number of farmers and others interested in such pursuits 
in this and other parts of the wmrld wdio have from time to time 
visited it and sought advice from the management regarding various 
pliases of tlie wnrk. Requests have been made and granted for 
demonstrations in fruit culture, wdiile the Farm hlanager w>is chosen 
as a representative of the farmers on the Board of Control of the 
Agricultural High School at Leongatha. 

The staff' of the Labour Colony at present consists of hlessrs. 
J. J. Willoughby (farm manager), A. P. Prout (gardener), J. Dick 
(dairyman), W. Wilson (general farm hand) ; and all of these have 
carried out their duties with zeal and intelligence. The Trustees are 
also indebted to their Secretary (]\Ir. W^. PL Crate) for the valuable 
assistance he has at all times given in the perfoimance of his duties. 

Farm Manager’s Report. 

It wall be observed that the rainfall for this season has been low^ 
as compared with the previous year, being 24.72 inches as against 
43.1 G inches for 1911; a difference of 19.56 inches. 

Owing to the dry season and early autumn, the growffh of crops 
and grass has been below^ the average. These conditions proved 
advantageous in one respect, as they facilitated the WT)rk of ploughing 
and preparing land for sowing. 

Nineteen acres, comprising different kinds of summer fodder crops, 
w^ere sowu last year, including sorghum, millet, mangolds, and 
pumpkins. Of these, only the firstnamed (8 acres) gave any returns, 
the others being destroyed by the absence of rain and the prevalence 
of late frosts. The sorghum was converted into silage, and produced 
80 tons of that valuable fodder. It is evident from the above that 
under adverse conditions sorghum is a more valuable suniiiier crop 
in South Gippsland than either maize or millet. It is necessary, 
how^ever, to state that great care must be exercised in feeding to the 
stock, as it has been knowm to cause mortality as a result of the 
development of prussic acid at a certain stage of its growdli. 

The potato crop was attacked with eel wmrni and moth, and partly 
destroyed. 
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STATEMENT OF RECEIPTS AND EXPENDITURE FOR TWELVE MONTHS:. 

ENDED 30th JUNE, 1912. 


Receipts. 


1911. 

July 1. Bank balance, Trust account 
Wages account 

Grant from Treasurj^ 

Pigs 

Horses 

Dairy herd . . 

Daii:y 

Nursery and garden - . 
Food (sale of hides, &e.) 
Colonists 

Boots and Clothing 
Tobacco 
Farm produce 
Stamps 

Rail fare (refunded) 

Stores 

Freights 

Board and lodging 
Grazing 


£ 

s. 

d. 

114 

0 

2 

5 

1 

6 


441 

13 

9 

86 

8 

6 

27 

4 

3 

624 

12 

5 

509 

19 

1 

93 

8 

1 

164 

18 

7 

62 

3 

9 

50 

17 

2 

16 

9 

9 

0 

5 

9 

5 

1 

10 

14 

7 

10 

1 

4 

0 

113 

4 

5 

0 

6 

0 


£ 

119 

400 


2,212 


s, d. 


1 8 
0 0 


5 2 


£2,731 6 10 


Payments. 


Railway fares 
Railway freights 
Dairy 

Maintenance and plant 
Printing and stationery 
Building materials 
Stamps 

General expenses 
Furniture . . 

Insurance . , 
Implements.. 

Fencing 

Tobacco 

Stores 

Food 

Boots and clothing . . 
Plant and tools 
Fodder, seeds, &c. . . 

Nursery garden 
Salaries and w’ages . . 
Dairy herd . . 

Horses 

Pigs 

Less discounts allowed 


£ 

s. 

d. 

88 

15 

7 

61 

7 

2 

1 

11 

8 

35 

17 

10 

4 

18 

0 

5 

13 

11 

8 

9 

2 

46 

18 

11 

2 

10 

9 

36 

10 

3 

59 

0 

0 

1 

1 

0 

34 

1 

9 

185 

9 

5 

204 

17 

0 

94 

19 

4 

5 

9 

3 

332 

4 

1 

215 

15 

2 

,034 

16 

4 

6 

6 

0 

50 

13 

0 

5 

1 

8 


13 7 0 


Bank balances, Trust account 
Wages aceount 


2,509 0 3 

.. 188 17 6 
.. 33 9 1 

222 6 ' r 


£2,731 6 10- 
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VALUE OF 

STOCK, 

30th JUNE, 1912. 

£ s. d. £ 5 . d. 

Nmsery, garden, &c. 


.. 132 14 3 

Boots and clothing . . 


.. 11 12 7 

Growing crops 


.. 145 10 0 

Water service 


..100 0 0 

Tanks 


.. 58 5 0 

Fencing 


.. 1 10 0 

Bedding 


.. 60 3 0 

Manure 


.. 47 16 6 

Printing and stationery 


.. 2 15 7 

Dairy 


. . 6 10 10 

Harness 


.. 60 17 0 

Furniture . . 


.. 121 18 9 

Implements 


.. 491 14 0 

Fodder, seeds, &c. 


.. 259 14 4 

Tobacco 


.. 11 4 4 

Stores 


. . 158 19 9 

Food 


.. 36 19 10 

Plant and Tools 


..447 6 0 

Building Materials 


.. 12 0 

Stamps 


.. 1 14 9 

Horses 


.. 454 10 0 

Cattle 


. . 860 15 0 

Pigs 


..532 9 0 

4,006 2 6 

PROFIT AND LOSS FOR TWELVE MONTHS ENDED 30th JUNE, 1912_ 

Dr. 


£ s. d. £ s. d 

Boots and clothing . . 


. . 12 3 9 

Building materials 


.. 13 1 2 

Food 


.. 160 16 9 

Fodder, seeds, &c. 


.. 488 17 2 

Freight 


.. 48 8 9 

General expenses 


. . 46 4 7 

Harness 


. . 3 14 0 

Maintenance and plant 


.. 55 5 11 

Insurance . . 


.. 36 10 3 

Manure 


.. 17 6 0 

Printing and stationery 


. . 3 8 5 

Railway fares 


.. 58 14 5 

Salaries 


.. 575 8 0 

Stores 


.. 145 14 7 

Wages 


.. 285 15 0 

WattM’ service 


.. 0 5 0 

1,951 13 9 

Gr. 


£ s. d. £ d.. 

Board and lodgings . . 


..113 4 5 

Bedding 


.. 12 0 3 

Discounts allowed 


. . 13 7 0 

Dairy herd . . 


.. 49 19 3 

Dairying 


., 625 7 9 

Fencing 


..019 

Furniture . . 


.. 9 19 6 

Growing crops 


.. 47 15 0 

Grazing 


.. 0 6 0 

Horses 


.. 18 3 0 

Implements 


,. 43 8 0 

Hursery, garden 


.. 371 19 2 

Plant and tools 


.. 30 15 4 

Pigs 


.. 492 17 7 

Tobacco 


. . 6 6 5 

1,635 10 5 . 
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The present conditions ;ire 
favorable to a plentiful se^ison, 
and I anticipate inii(*]i larger 
returns, wliich should result in an 
increase of revenue from the 
dairy and piggery. The pastur.' 
lauds on the fiirm are A'erv' de- 
ficient, and require re-sowing. 
Having again got possession of 
the 50 acres of land wliicli had 
l)een utilized by tlie Department 
of Agriculture for tlie qnirpose of 
carrying out flax-growing experi- 
ments, this has l)een placed under 
fodder crops and pasture grasses, 
which are growing splendidly. 
Strawl)erry clover is establishing 
itself in all the svaunpy lands, 
and improving tlie carrying 
capacity of tlie farm immense]}'! 

Improvement Work. 

Subdivision fences have heeu 
erected, and all old fences re- 
paired, while six old gates liave 
been replaced by new ones. All 
the land which was under New 
Zealand flax has been cleaned up 
and brought into a good stale of 
cultivation. It is 'i)roposed to 
subdivide tlie flax ground and 
eventually get tlie wliole of it 
under grass, the opinion being 
that this is tlie liest jiasture 
land on the farm. An addi- 
tional 7 acres leave been cleared 
of tussocks and stumps. Tlie 
trees in the old orchard have 
been taken out, and tlie land pre- 
pared for cropping. Noxious 
weeds, such as ragwort and 
thistles, have been kept in check, 
and ferns cut twice. Portions 
of the low lands have been cleared 
up and sown with grass. 

Labour. 

^ Although the number of colo- 
nists lias lieen up to the average, 
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the value of tlieir worl^ is only a fractional part of what one would 
expect from the number, considerable difficulty being experienced in 
s ome eases in getting any returns at all. The absence of competent 



OATS^ PEAS^ AND BEANS FOR SILAGE. 


men to carry out the different branches of farming operations has 
been a severe handicap in the past. This difficulty has now to a great 
extent been overcome by the decision of the Trustees to permit of the 



MIDDLE YORKSHIRE SOW. 


engagement of a permanent farm hand. Ample evidence of the 
value of this departure is apparent on the farm to-day in the shape 
of advanced growing crops and thorough cultivation of the soil, in 
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addition to wMcli I am relieved of duties that hitherto have prevented 
me from exercising the close supervision necessary to get the best 
results. 

Stock. 

The dairy herd consists of 117 head and 3 bulls, and 8 commercial 
cattle for killing purposes. Twenty of the oldest and least profitable 
cows have been rejected from the milking herd, and will be used for 
beef or disposed of as opportunity offers. The places of these will be 
filled by young heifers out of selected cows by the Jersey bull ‘"Canary 
Lad IX.’' The herd is being steadily improved both in character 
and yield, and many excellent young heifers by the above bull are on 
the farm at present. A heifer, the progeny of this bull, on her first 
calf has given up to 3 gallons per day, with a test of 5.2 per cent, 
fat, and promises to be a much superior cow to her mother, whose 
test was 4.5 per cent. This fact is of considerable importance, and 
very encouraging for the future, and I anticipate still better results 
in the direction of type as well as production. The young Jersey bull 



BEEKSHIRE BOAR. 


“Gold Brew,” purchased by Mr. P. J. Carroll, Superintending 
Trustee, command the admiration of every farmer who inspects him, 
and, having come from a noted butter producing family, should 
further enhance the value of the herd as butter-fat producers. 
Another valuable bull on the farm is the pure bred Ayrshire 
“ Newport,” out of that noted cow “Edith,” whose photo and record 
appeared in the September number of the Journal of Agriculture. 
This bull is being mated with some Ayrshire and Ayrshire cross cows 
in addition to some of the Jerseys which it is thought would not mate 
to advantage with the Jersey b^. 

^ Pigs . — ^The season just closed has not come up to expectations, 
ehiefiy on account of the slump in prlc^ in pigs and the increased 


10 Dec., igia.] Report on Leongatha Labour Colony. 


737 


cost of fo(^ purchased. The number of pigs was, however, kept 
up to the full complement, and, with the advent of the high prices 
now prevailing, a good year in this branch of our farming operations 
IS anticipated. The number of pigs on hand at present is 239. 

Some splendid specimens of the breeds kept are at present on the 
larm, including boars and sows from imported strains purchased at 
the Eoyal Show of 1911. The progeny of these are much sought 
alter by the dairymen along the line. Although very little thought 
or attention is given to the matter of exhibiting at the shows, we 
have been fairly successful where our pigs have competed, having 
secured second place with a Yorkshire boar at the Eoyal Show, 1911; 
champion, first, and second at Foster; and at Leongatha, five firsts and 
champion, three seconds, and first for porkers and haconers. 

There are 15 horses on the farm, 3 having been sold 
during the year; one, a ten-month old colt, realizing £25. The foals 
last year numbered 3, two draught and one light, all being good speci- 
mens and thriving well. 



BROOD MARES. 


A two-year old colt and a filly of the same age have been broken 
in and are working splendidly. Four draught mares have been served 
this year and have all proved in foal. 

General Eemarks. 

For the year, 266 men have been sent to the farm from the Mel- 
boiirne office, excluding the 37 on the establishment at the com- 
mencement of the year. Of these, 37 remain on the farm at the 
present time. After putting in various terms, 266 have left, 
chiefiy to accept employment in the neighbourhood. Every considera- 
tion is given to the farmers requiring labour, and they are permitted 
to select the best men on the farm for their own purpose at all times. 
I am pleased to say that some of those who have passed through the 
Colony are now farming on their own account. A large number of 
the men coming to the Colony are physically unfitted for hard work, 
and have to be given light employment which is not at all times of a 
reproductive character. 
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Gardener 's Report , 

Orchard. 

On tlie whole, the health of the trees and plants is very good, 
though as a precaution the usual spraying had to be carried out. The 
worst diseases to l^e combated were woolly aphis and mussel scale, 1)iit 
by constant spraviiig these were kept in check and almost eradicated. 
Black spot proved a/ verv difficult disease to cope with, more particu- 
larly on the pears, the trees having to be sprayed several times to keep 
it down ; but, as tlie siiraying was done at the right time, tlie result 



PEAR TREE IN BLOOM. 


was an almost clean crop. Codlin moth was also in evidence to a 
slight extent, but was no w-orse than in previous years. The old 
raspberry patch is gradually failing, but the young plants are looking 
very promising. The strawberries are looking very v^ell, in spite of 
the hot dry summer just passed. Red and black currants are also 
thriving. 

Yield . — As regards apples, last season was a record crop, a few 
of the old trees only being light. The pear crop was light, but had 
it not been for the destruction caused by the birds they 'would have 
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given a much better return. The damage done to the pear and apple 
crops by starlings was enormous, many of the trees, owing to this 
])est, wearing a, very sorry appearance ; the only traces of fruit being 
tlie skins left hanging on the trees. Other fruit trees were only fair. 
Bush fruits did fairly well on the wliole, strawberries being yqvy 
prolific, yielding approximately 1,600 lbs. from l-5th acre. Bed 
currants fruited well, but the starlings inade sad havoc with these, 
and got most of the crop. Black currants had a fair crop. Easp- 
berries were somewhat light, owing to the dry season. 

Brices for all fruits were very good. Strawberries sold from 
4d. per lb. in the buckets to 9d. per lb. in baskets. Raspberries 
averaged 3thd. per lb., black currants 4d., and red currants 3d. 
Apples sold locally and in Melbourne realized from 2s. to 6s. per case, 
rejects for export bringing from 3s. to 5s. The few pears which were 
saved sold well. "We were fairly successful with our export of apples, 
600 cases being shipped to London in three consignments, the fruit 
being fair and of uniform size. The best prices were realized by 
Dumelow’s Seedling, which brought from 9s. 6d. to 12s. 6d. per case, 
Joiiatlians bringing 8s. 9d. only. The fruit was all good, and 
beautifully clean, especially the Dnmelows, which evidently opened 
up very attractively. Jonathans were not so good, not having suffi- 
cient colour. Next season it is proposed to keep Reinettes for local 
sales, and ship mainly Jonathans, Five Crown, and Dnmelows. On 
the whole, the shipment sold well, realizing as good pinces as those of 
other exporters. The do('k strike in London affected adversely the 
sales of the last two shipments. 

Shows. 

A good exhibit of fruit and vegetables was staged at the local 
Leongatha show, and secured first prize as a collection of garden pro- 
dma^ ; also eleven first prizes and two second prizes in the fruit section. 
A very attractive exhibit was also shown at the Fruit and Floral 
Carnival, in the Melbourne Exhibition, in March. This secured a 
certificate of merit, and was much admired by visitors. 

New Plantations. 

Since last year, a small plot of raspberry canes (1,500) was 
planted. These have made good progress, ancl should yield a fair 
crop this season. Three more rows of strawberries has also been 
added. 

Old Orchard. 

This has been abandoned, and the trees uprooted, the ground now; 
being put under fodder crops. The trees were very old, and for 
many seasons have not been profitable. In addition, they 'were a 
menace to the clean trees in the main orchard; being old and very 
w^eak they afforded excellent harbor for the various kinds of insect 
and fungus pests. 

Vegetable Gtarden. 

In this section there w’^as a slight decrease in the sales, the demand 
for several lines falling off. The spring crops were quite up to 
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expectations, but owing to the dry, hot summer the others were not 
so good. The onion crop was A^ery satisfactory. Parsnips 
did not germinate as Avell as was expected, and were conse- 
quently short ; hut carrots did very well, and there is still a supply 
in hand. There Avas a successful crop of early cabbages, but those 
planted later Avere adversely affected by the very dry summer. Early 
peas yielded AA^ell, but late ones — like all late crops last season— were 
very light. Pumpkins, turks’ caps, and marrows yielded fairly, and 
proved a good stand-by during the winter. There was not a very 
great demand for tomato plants. Fortunately, there were not many 
grovm last season; and the balance, after sale of young plants, was 
planted out ; the yield from these Avas good and prices were profitable. 

Details of the yields of fruit and vegetables, together A\dth prices 
obtained, will be foimd in the Manager’s report. In addition to the 
'sales of produce from the garden, a very large quantity is consumed 
on the Colony. When the value of this is taken into consideration, 
it mil be found that the orchard and garden have proved profitable. 

Finally, the year on the whole has been very satisfactory. The 
area under fruit and vegetables is, approximately, 20 acres, the return 
from Avhich, including sales and the value of produce used on the 
place, being estimated at £570. 

The fruit trees, pears particularly, are looking exceedingly well, 
•and shoAv promise of a heavy crop during the coming season. 


FODDER CROPS FOR NORTHERN AREAS UXDER 
IRRIGATION ON SMALL HOLDINGS. 

By Temfie d. /. Smith, Chief Field Officer. 

There are various crops which can be grown in succession under 
irrigation which will not only supply constant green fodder for dairy 
cows or sheep, but will also prove a useful rotation so far as preserving 
the fertility of the soil is concerned, provided a system of manuring is 
adopted suited to the land, and such a system can be followed with 
slight expenditure. It is proposed to outline a rotation for the above 
purpose covering the whole of the year, giving the reasons from a 
restorative point of view as concerns the soil, and fodder values in 
relation to the crops produced. Cultivation must also be thorough in 
order to achieve the highest possible measure of success. Starting in 
the early autumn the land should be well fallowed to a depth of at 
least 6 inches unl^s the surface soil is shallower, under which circum- 
stances the ploughing should not be so deep as to turn up the colder sub- 
soil. The land should be worked down with cultivators or harrows 
after each day’s ploughing, as it will be found that this practice con- 
serves inoisture better than where the ploughing is allowed to drv out, 
and a better' tilth is obtained. 



10 Dec., 1912.] Fodder Crops for Northern Areas under Irrigation, 741 


In April or May the land should be again worked with the one-way 
<iisc_ or cultivator to a depth of 3 or 4 inches if clean, or skim ploughed 
if dirty with weeds, and the following mixture sown for dairy cows or 
silage: — } bushel rye; I bushel dun peas; 7 lbs. golden vetch; and 
I bushel of barley or white oats. 

In many cases (iouble the amount of rye and peas is sown on rich 
land. The peas are sown broadcast, and the rye, vetches, and oats, or 
barley drilled in to a depth of not more than 2 inches. A mixture 
of half-and-half bone dust and superphosphate, at the rate of 60 lbs. 
per acre, with 20 lbs. of blood manure or sulphate of ammonia is 
advisable, particularly on long-cultivated paddocks or poor land. If 
the soil is deficient in lime, and, in addition, of a heavy character, 10 
cwt. of gypsum (sulphate of lime) or Thomas’ phosphate in lieu of bone 
and super, will be found suitable. Quicker results are obtained if manures 
are applied three to four weeks before seed is sown. Care should 
be taken to sow the mixture while the land is still warm in order to 
give the crop a good start before the cold weather sets in. The advan- 
tages connected with the sowing of this combination of crops are many. 



CHINESE MILLET GROWN AT NYAH. 


In the first place a larger body of feed is produced as compared with 
separate seedings, 'bhe peas and vetches being legumes supply nitrogen 
in excess of their own requirements for the rye, oats, or barley, and the 
latter then naturally make greater growth. 

A better balance ration is also secured, as the legumes supply a 
larger proportionate amount of protein, which element of food provides 
a larger milk supply or induces a better growth in lambs The rye 
and barley provide the carbohydrates which make for the fats and the 
warmth necessary to animal life. 

The rye, peas, and vetches are useful rotation crops, the former 
owing to its greater rooting system, leaving more decaying organic matter 
in the soil than any of the other cereals, thus supplying humus. While 
all three have the effect of leaving the soil in better condition so far as 
available nitrogen is concerned for following crops. 

Instances are on record of this mixture when cut yielding 28 tons 
of green fodder per acre, and better returns can always be had from 
cutting the crops than feeding off, though grazing is a practice often 
followed. Cutting can, if good autumn rains have fallen, or irriga- 
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tifjii applied be begun eight weeks after sowing, though full growth will 
n<it obtain until four weeks later. 

If sheep oiilv are to be fed 3 lbs. of rape (Dwarf Essex variety) 
can be added, but where it is intended for cows and silage rape is not 
reconiniended. If, however, rape is soivn, it should be broadcasted after 
the other seed is sown, and lighly harrowed. It is not unusual to find 
twelve to sixteen sheep fattened' per acre on this fodder mixture, and 
either for cows or sheep feed will be available right up to the end of 
the spring. Meantime a second paddock should be under fallow for 
a spring crop with a view to a supply of green succulent fodder for the 
earlv and midsummer, so that no- check in the milk supply or growth 
of lambs will ensue. The most suitable crops for this purpose are the 
Millets, Japanese, German, and Chinese, or White Millet. The first- 
mentioned is the hardiest, and gives from 6 to 10 tons of green fodder 
per acre. It should be sown after the danger of frosts is passed, in 
October and November, at the rate of 9 lbs. of seed per acre, in drills 


LUCERNE^ MILLET^, AND MAIZE CROPS. 

2 feet apart and 3 inches in the drill. Care must be taken not to 
put the seed down too deep, or it will perish, an inch to an inch and 
a half teing the best depth to sow. The scuffler should be used between 
the drills until the crop is well establi.shed, commencing soon after the 
rows are well defined. This crop if cut before the seed is formed will 
come again two or three times if it gets rain or water after cutting and 
cultivation with the scuffier is followed, as soon as the land is sufficiently 
dry for the purpose. It can also be grazed if required, but the yield 
will not be so great if this course is followed. Any surplus caii be 
made into fair hay or silage for cow feed, German Millet grows a 
finer straw, and gives a lighter yield, but makes a nice hav, and makes 
exceiient grazing for sheep, seeding at the rate of 7 lbs*, per acre is 
sufficient, broadcast. Chinese or \yhite Millet should be sown in the 
same way as Japanese, and treated in the same manner, giving a heavy 
yield. I he seed from all the millets is readily bought by' seed mer- 
chants. The crop should be ready for the first-cut, about the middle 
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of December, and can be relied upon to keep things going until the end 
of February. Miliets make good milk producers, and are easily handled ; 
they are also suitable for silage. Farm manures suit the millets best. 
A third |)addock should lie in ])reparation for maize, which can be 
sown in September, October, November, and, where irrigation is possible, 
December. 'fhe best fodder varieties are Hickory King, Yellow 
Moruya, and J^clipse. Tliese kinds give heavier yields, and keep green 
longer than most others, have a large leaf system with the least pro- 
portionate amount of woody fibre. The land should be fallowed and 
well worked, and seed sown at the rate of 20 tO' 30 lbs. per acre in 
drills 3 feet ajiart, and the seed 9 to 12 inches in the rows, two to three 
seeds in each place or hill as it is termed. 

The rows should be worked between with the scuffler at intervals to 
coviserve moisture, admit air, and keep down weeds until 6 feet high, 



mat^e crop sown in brills. 


the later working being shallow, when the crop itself should protect the 
soil from the sun’s rays. Relays of seeding each month to keep a con- 
tinuous supply should be sown, and the first cutting under favorable 
conditions should be ready about the end of January, and the last right 
into June. Broadcasting maize is a bad system, as if grown too thickly 
the lower leaves will dry off and become useless as fodder, and the stalk 
will be hard yind woody, and less digestible ; scarifying cannot be done, 
and the result is smaller and less succulent fodder. Yields of from 10 
to 30 tons are possible per acre, and the best time to cut is when the crop 
comes into flower, and before the grain hardens in the cob. Maize is not 
only a fine fodder for cows and silage, but contrary to general opinion 
makes a. fine fattening crop for sheep, especially crossbreds, if good fodder 
varieties are used, as they soon learn to straddle the stalks after cleaning 
up the bottom leai'es, &c., and will eat it back to -within a couple of feet 
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of the ground. If the crop is not allowed to become too dry before they 
are turned in there is also very little waste after sheep. Broken-mouthed 
sheep should not be turned on to maize. Amber cane, Imphee, 
Farmer’s Friend, are all treated for growth similarly to maize, 
except that less seed is required, ‘ 8 to 10 lbs. being sufficient per acre. 
They have a slight advantage over maize for winter fodder in that 
they are late, and of use after frost has attacked them in the early 
winter. They can also be cut, and stored dry, and fed through the 
winter to stock, or made into silage. In regard to the last three crops 
care must be taken to have good fences enclosing them,, as they are liable 
to cause hoven or bloat if stock gain access to them, before the ripening 
stage; if cut before ripe for fodder they should be allowed to wilt for 
a few hours in the sun before feeding. For very early winter feed 
skinless barley sown at the rate of 2 bushels per acre in early autumn 
will be found of value. Bonanza or Clydesdale oats are also' early 
growers. They should be sown in the autumn while there is still warmth 
in the ground to get good re.sults, and be well dressed with well -rotted 
manure ploughed in before sowing. 

Adjuncts such as pumpkins, kale, mangels, turnips, can also be grown ; 
the chief difficulty in regard to these root crops being the labour of 
handling. Pumpkins are easily grown on good river bottoms, and a 
cheap crop to produce.; they are sown 10 to 12 feet apart, and if a 
few shovelfuls of good farm manure are deposited at each hill will be 
found to give satisfactory returns. They are, however, not ideal food 
for cows, as their mushy condition prevents the act of rumination, and 
the seed is liable to pass into the second stomach and cause trouble. 

Nothing has been said about lucerne, and there can be no doubt 
that as a fodder no better crop can be grown. The above system, if 
followed where lucerne cannot be successfully grown or as an adjunct, 
has proved a fine rotation. The addition of good oaten hay, chaff, and 
bran will improve the food value of all the green fodder crops dealt 
with, and a subdivision of at least four paddocks is necessary to pro- 
perly carry out the system of rotation advocated. As each strip of 
the crop is finally cut the plough should be put in and the land well 
worked for the fallowing crop ; any delay means loss of moisture, and 
a prospect of weeds, and trouble. No mention is made as to* the areas 
of each crop required as that will depend on the scale of operations 
of each individual, and the average yields of the crops will give a good 
idea as to the area to be planted ; at the same time, a surplus would 
be always advisable. The average cow in milk will consume 70 to 
ICO lbs. of green fodder daily; a sheep 20 to 30. Where dairying 
is the main industry on the farm a silo is indispensable to make full 
use of surplus fodder crops to the best advantage. " 


Hosses and ruminants digest about the same percentage of albuminoids 
{protein) from a food, but the ruminants digest 10 per cent, more of the 
carbohydrates and 20 per cent, more of the fibre. They also make a 
better use of the fat. 
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RESULTS OF SPRAYmU FOR IRISH BLIGHT. 

By Geo. Seymour^ Potato Expert. 

.Miieli difference of opinion exists among potato-growers as to 
wlietlier it pays to spray their potato crops. It is well known that in 
Great Britain and Ireland, where the climate is more humid, and 
therefore more favorable to the development of late blight, spraying 
will check the disease, and increase the yield of sound tubers; but the 
majority of growers in this State argue that, with our dry climate, 
the disease is not likely to do much harm. This may be true; but 
spraying must be done regularly as it is impossible to foretell a visi- 
tation of the disease. Then again, if spraying is to do the greatest 
amount of good possible, it is necessary that growers should carry out 
the work simultaneously. 

In order to gain reliable data, based on local conditions, it was de- 
cided by this Department to carry out experiments at different centres. 
For this purpose, plots were established at Crossley and Wollaston, 
near Warrnambool, for early crops. A plot on the same lines was 
established at Warragul, on the farm of Mr. S. McKay, for mid-season 
crop, and at Mr. P. TI. Ibbott’s farm, Pootilla, 2^2 miles from Bun- 
garee, for late crop. The scheme embraced five sections in each plot; 
three of these sections were sprayed from one to three times. In the 
ease of tlie Warrnambool plot it was deemed advisable to divide the 
three-spray section, and spray half four times. This fourth spraying 
evidently had a beneficial effect, as this is the only section that was 
free of diseased tubers. 

Varieties. 

The varieties planted in the plots were as follow : — 

New Zealand Pinkeye, at Crossley and Warrnambool. 

Ca,rman, at Warragul. 

Snowflake, at Pootilla, 

All tlie fields were carefully inspected before operations were com- 
meiKMMl. Crossley and Warrnambool were inspected on October 3rd. 
Previous to this date the weather had been showery, and the soil was 
in a very moist condition, favoi^able to the development of the Late 
Bliglit, whiclrwas found evenly distributed in a mild form over the 
fields ; but the tubers, which were just forming, had not been attacked. 
In tlu‘ cas(‘ of the mid-season plot at Warragul, a similar condition 
existed. In the late plot at Pootilla, the disease did not make its 
appearance at any stage. 

The mixture used was copper-soda solution, or Burgundy mixture, 
of the following strength:— 

12 lbs. sulphate of copper. 

,15 lbs. carbonate of soda. 

100 gallons of water. 

This miWre was applied at the rate of 80 to 100 gallons per acre. 
The latter quantity was found necessary when the plants ware large 
and well grown. The cost of material worked out at about 3s. per acre 
for bluestone, and Is. per acre for soda; total, 4s. per acre. The cost of 

15584. 2 n 
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applying the mixture is regulated largelyjDy the distance the water 
has to be carried and the supply of vessels for mixing, also the 11 umber 
of rows covered by the machine. The machine used in these experi- 
ments was a five-row Fleming ’’ sprayer. The total cost for spray- 
ing an acre works out at about 7s. 6d. 


Table I. — Plot 1. 

SPRAYING EXPERIMENTS, 1911-12. 

Mb, P. Crowe’s Plot, Crossley, Near Koboit, 


Xiimber of Times ^ 
Sprayed. 

Date of Spraying. 

Yield per acre of 
Crop. 

Weight of 
Diseased 
rnbers. 

Proportion of 
Diseased 
Tubers- 



1 Tons ewts. 

1 

lbs. } 

lbs. 

Per cent. 

Once . . ' 

1 IStli October 

1 1 

5 

34 

14 

•6 

Uns prayed 

1 

1 

5 

50 

18 

•6 

Twice 1 

13th October \ 
21st October J 

1 

3 

56 

]1 

■ 4 

Unspray^ed 

( 

1 

13 

82 

14 

•3 

13th October j 
21st October > 

1st November ' 

1 

9 

21 

3 

•09 

Three Times | 


In the case of the Crossley plot, it was found that about the time 
of the first sprajfing, on October 13th, the crop received a cheek. The 
set-back was very marked on the sprayed sections. The showery 
weather of the early part of October was followed by an exceptionally 
dry November, during which month rain only fell on seven days, 
giving 31 points at Crossley in six weeks. This dry spell, no doubt, 
cheeked the disease, and was responsible for the light yields. The 
Crossley plot was harvested during this month, and the Warmambool 


Table II. — Plot 2 . 

SPRAYING EXPERIMENTS, 1911-12. 

Messes. Callagh.w Bros. Lti>., W^ollaston, Warbnambo(^l. 


Xuniber of Times 
Sprayed. 

Dates of Spraying. 

Yield per acre of 
Crop. 

Weight of 
Diseased 
Tubers. 

Proportion of 
Diseased 
Tubers. 

Once 


Tons ewts. 

Ihs. 

lbs. 

Per cent. 

10th October . | 

i 3 

6 

88 ! 

196 

2-5 

Twice 1 

lOth October 1 I 
24th October 1 j 

1 .-i 

7 

16 

105 

1-4 

Unsprayed 

f 

10th October ] 

2 

10 

4 

213 

4-3 

Three Times s 

24tb October >• 
14t}i November j 

2 

13 

42 

31 

•5 

Unsprayed 

' ' ( 

lOtb October ^ 

2 

14 

22 

298 

4*7 

Ponr Times j 

24th October | 
14th November 1 
22nd November J 

3 

0 

22 

nil 
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plot a, iiiontli later, tlie latter tlius receiving the benefit of the Decem- 
ber rain, vvliieh ainounted to 393 points at WarrnambooL 

lllie aiiiount of disease in the Crossley plot was insignificant, the 
only iiuli(^ati(;)ii of any b(melit being a. decrease in the percentage of 
Blight as the number of sprayings increased, but the average yield was 
in favour ol the nnspraycd sections by 13 cwt. 67 lbs. 

Th(i results of tlie Wollaston plot wnre more satisfactory, showing 
in a inarked iiiaiiner that, spraying checks the disease even in a, dry 
season, it will be noted that both the iinsprayed sections have practi- 
cally the same percentage of diseased tubers, viz., 4.3 and 4.7 per cent., 
whilst that sprayed only once has the largest amount of disease in the 
sprayed sections, viz., 2.5 per cent. Another spraying reduced the 
percentage to 1.4, the third to .5, and the fourth to nil. 

In the ca,se of the Wollaston plot, it will be noted that the 
yield showed an average increase of 12 cwt, 92 lbs. per acre in 
favour of the sprayed sections. This increase, no doubt, appears 
small ; blit, taking into consideration the very dry weather experienced 
during the growing period, it may be regarded as satisfactory, and 
proves beyond doubt lhat spraying increases the quantity of sound 
tubers. 

Table III. 

^SPRAYING EXPERIMENTS, 1911 - 12 . 

Plot 3.— Mid-season Ckop. 

Mr. S. Mackai/, Warragul. 


Variety — Garinaii . 


Nimiber of 
TiincH Siirayed. 

Bute t)f 
Siiraying. 

Yield |)or acre 
of Crop. 

+ 

Increa.se 

Decrease. 

W eight of 
Diseased 
Tubers. 

Percentage 
of Diseased 
Tubers. 


Once 

2.12.11 

Tons cwts. lbs, 

4 1 28 

Tons 

Tons cwts. lbs. 

0 9 84 

Nil 

Nil 

% 

10-8 

IJnsprayed . • 

2. ii ii 

l<). 12.11 

4 U 0 






Twice 1 

1 3 13 22 

- 

0 17 90 

- 


14-6 

Three Times "s 

2.12.11 

1(1.12.11 

2 12 2(1 

2 S 84 

d- 

0 3 48 



*7 

1 

Urispniyed .. 

12. 1. 12 

+ 




* 


Plot 4. 


Mr. Ihbott, Pootilla. 
Variety — Snowflake. 


Once 

15.2.12 

3 

15 

1 

50 


0 11 68 i .\il j 

Nil 

13-2 

Unsprayod . . 

[ 15! 2. 12 \ 

1 7.3.12/ 

i 

4 

7 

(1 





Twice 1 

3 

12 

80 

„ j 

0 14 38 1 


i 16-4 


Reference to table 5 will show that at Warragul for the period 
embracing December, January, February, December had seven- 
teen wet days, resulting in 704 points of rain, and January had eight 
wet days before the 11th, with 121 points, with only 5 points for the 
remainder of the month, Such conditions were favorable for the de- 
velopment of the disease, with tlie result that it made its appearanee in 
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tile plants, but no disease was found in the tubers of the sprayed and 
unsprayed sections. It is very probable that the dry weather at the 
end of January and beginning of February checked the disease. Thad 
the dry weather had a marked influence on the crop is borne out by 
the yields obtained on sections 4 and 5 of plot 3,^ marked thus 
which were planted three iveeks later than the sections 1, 2, and 3, 
consequently the results of sections 4 and 5 must be considered sepa- 
rately. In this case the sprayed section shows an increase of 7 per 
cent. 

Yields. 

The returns from plots 1, 3, and 4 show a marked decrease in the 
yield on the sprayed sections compared wdth the unsprayed, ranging 
from 7 per cent, to 16 per cent. The only increase is in plot No. 2, and 
the late planted portion of No. 3. This decrease is consistent through- 
out, and is greater in proportion to the number of sprayings. 

Table IV. 


AVERAGES OF SPRAYED AND UNSPRAYED SECTIONS. 


Plot. 1 

; Sprayed. 

Unsprayed. 

Increase. 

Decrease. 


Tons cwfc. lbs. 

Tons cwt. lbs. 

Tons cwt. lbs. 

cwt. 

Mr. Crowe’vS 

1 1 5 111 j 

1 9 m 


3*67 

Mr. Callaghan’s 

3 1 98 I 

i 1 

2 9 6 

0 12 92 



From the above it will be seen that in one case spraying increased the yield ; in 
the other there is an apparent decrease. 


SPRAYING EXPERIMENTS, 1913 -12. 


Plan or Me. Ceowe's Plot at Ceossley. 


133 links. 

50 links. 

133 links. 

50 links. 

133 links. 

Sprayed three (3) 

Unsprayed 

Sprayed twice 

Unsprayed 

Sprayed once 

times 






Public road. 


SPRAYING EXPERIMENTS. 1911-12. 

Plan of Plot at Messes. Callaghan Bros., Wollaston, Warenambool. 


'286,imks. 

100 links. 

; 285 links. 

100 links. 

285 links. 

Sprayed, mm . . 

Unsprayed . . i 

Sprayed twice 

Unsprayed . . 

Sprayed 

Sprayed 





three times 

four times. 
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It lias been claimed for spraying that it is beneficial to the crop, 
apart from eheeking diseases, because it prolongs the life of the plant. 
It cannot l)e said to liaye had that result in any operations carried out 
by this Department. It has been noted that the sprayed sections kept 
green longer than the unsprayed, but it does not necessarily follow, 
because the leaves are green, that the crop of tubers will show an in- 
creased yield. The results of plot 4, at Pootilla, are interesting in this 
connexion, the section sprayed once showed a decrease of 11 cwt. 68 lbs. 
as compared with the unsprayed section, and the twice sprayed section 
a decrease of 14 cwt. 38 lbs. 

In these experiments information has been sought on the following 
points : — 

1. What effect has spraying on the disease? 

2. How many times should the crop be sprayed? 

3. "Will spraying increase the yield of the crop? 

4. Does it pay to spray ? 

5. ’What influence has the weather on the disease? 

6. Data in regard to the rainfall during the groAving period at 

different centres. 

1. Spraying checks the disease and results in a larger percentage 
of sound tubers. The increase was in proportion to the number of 
times the crop was sprayed (see table, plots 1 and 2). 

2. The number of times the crop requires to be sprayed must be 
determined by the weather conditions during the growing period. 
Results obtained on plots 1 and 2 in this experiment indicate very little 
difference between the section sprayed once and the unsprayed section, 
whilst the section sprayed four times Avas the only one free from 
disease. 

3. In these experiments the balance of evidence is that spraying 
decreases the total yield of the crop, and that the decrease is in propor- 
tion to the number of times the crop is sprayed. 

4. Judged by the results obtained in these experiments, the answer 
is No, but owing to the season being unfavorable for the development 
and si)read of the disease, this reply must be considered in conjunction 
with {[uestion No. 1. 

5. A prolonged dry period cheeks the disease in the plants, and is 
the controlling factor in its attack on the tubers. (See results of 
plot No. 3, sections 1 and 2). It has been stated that the disease was 
found in the plants of this plot before spraying commenced; but no 
disease was found in the tubers of the unsprayed sections. 

6. Remarkable variations in the rainfall at different centres is re- 
vealed by table. Plot No. 1 had 44 wet days, with 658 points of rain; 
plot No. 2, 33 wet days, with 537 points; plot No. 3, 34 wet days, with 
946 points ; plot No. 4, 19 Avet days, with 537 points, showing difference 
of 68 per cent. betAveen the highest and loAA^est records. 

The Water. 

It was evident, in these experiments, that the quality of the water 
has a great deal to do with the effect of the copper-soda, and Bordeaux 
mixtures, on the plants. It is recognised that rain-water, or soft river- 
water, is best for preparing the solution; that used at Warrnamhool 
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Table V. 


The ^ites for the plots were selected with due regard to the raiirfaU and its cft'ect on the ciopB inatviring 
at- different seasons ; Xos. 1 and 2, for tlie early Spring rains on the first early crcj) ; A 0 3 J or early biininier 
rain on the mid-season crop, and No. 4 for the late Siiininer and Autninn rams on tlie late crops, ll lie 
following table will show the number of wet days and total rainfall during the growing period at each 
station : — ■ 




1911. 


1912. 


' October. 

November. I 

December. 

.Taiuiary. | 

February, 

March. 

station. 











; j Points.! 

i : 

1 No. i 
1 Wet 1 

Points.! 

1 " 

Wet 

No. 

Wet. 

Points. 

No. 

Wet 

Points. 

1 

No. i 
Wet ' 

Points. 


Days.! 

Uays. 


iDays.; 

Days. 


Days. 


Days. 


1. Crossley 

IT : 16(5 ; 

” i 

31 

^ 20 411 







2. Warriiambool 

12 ! 12 s ’ 

; 4 ^ 

16 

; 17 , 393 




' iio 



3. Warragul 

4. Pootilla 




i 17 i 704 

9 

126 

8 


155 


(Kirk’s Da in) 
Pootiila 





5 

47 

4 

: 119 

7 


(Beale’s Be- 
servoir) . . 


! 



6 

35 

4 

; 120 

9 

141 


and Koroit was liard spring-water, highly mineralized, and required 
a niiicli larger quantity of soda than the standard formula to preci- 
pitate the copper. On applying the litmus and cyanide test, the solu- 
tion contained too much copper, and instead of the standard 
6 — 71/^ — 50, it required 6 lbs. soda-eopper, 12 lbs. soda, to 50 gallons of 
water. At 'Warragul, with vsoft water, the proportions were 6 lbs. soda- 
copper, 8 lbs. soda, to 50 gallons of water. It is a question for the 
future whether it would not be better to use the lime-’water prepara- 
tion, which has proved quite as effective, and much cheaper. The 
latest formula is as follows : — 

Copper-sulphate — 10 ounces. 

Lime-water — gallons. 

Add Tvater to make up 50 gallons. 

When considering the results of these experiments, it must be re- 
membered that the season was an abnormally dry one, consequently 
the results are no indication of the benefit to be derived from early and 
systematic spraying, in such a season as 1910-11. The actual benefit 
to be derived from spraying every season is far from settled. In other 
countries, the results are not conclusive; in some seasons they are 
slightly in favour of the sprayed sections ; and in others it is in favour 
of ae imsprayed. But, allowing that the decreased yield in these ex- 
periments is due to the effect of the mixture on the plants, it amounts 
only to about 15 per cent., whilst the loss from the Blight in 1910-11 
ranged from 25 per cent, to a total loss. As many fields were not 
harvested, it is safe to assume that if spraying had been undertaken 
early, and persistently followed up, many of these abandoned fields 
would have given a fair percentage of sound tubers. It is most de- 
sirable that those growers who have a spraying plant should be on the 
alert for any appearance of an outbreak in the coming season, and 
in carrying out the work are advised to have one or more unsprayed 
control sections. 
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I am indebted to the Commonwealth Meteorologist for the daily 
rainfall registered daring the period of experiment at each centrk 
The thanks of this Department are also due to Mr. Crowe, Crossley ; 
Messrs. Callaghan Bros., Warmambool; Mr. S. McKay, Warragul; 
and Mr. Ibbott, of Pootilla, for setting apart portions of their crop for 
experimental purposes, and the assistance rendered in carrying out the 
Avork. 


Table VI. 

SPRAYING EXPERIMENTS, 1911-12. 
Raixfall at Koroit and Warrkambool. 


Early Eields. 


Koroit. 

WaiTiiambool. 

Datp., 

October. 

X ovember. 

Decpinber. 

October. 

N ovember. 

December. 


Pointw. 

Points. 

Points. 

Points. 

Points. 

Points. 

1 

0 

3 

8 

12 





3 

23 

1 


19 



4 

9 



6 



5 



Ill 



130 

() 

7 

’s 


2 

io 


i 

8 

4 

5 

6 


7 

8 

9 

29 



17 



10 

2 


2 

1 


i 

11 

2 






12 



()9 


2 

62 

13 

2 

6 

46 

2 

1 

35 

14 


2 

1 




15 






. . 

16 

(> 

i 

*22 

19 


12 

17 

2 



3 



18 



3 



7 

19 



49 



28 

20 



20 



27 

21 



4 




22 


4 

6 



11 

23 

2 


3 

1 


15 

24 

6 


3 

4 


3 

25 

12 


36 

7 


30 

26 

1 


22 



20 

27 



1 



1 

28 







29 






2 

30 







31 

47 


3 

39 



Total rain 

166 

31 

411 

128 

16 

393 


17 days 

7 days 

20 days 

12 days 

4 days 

17 days 
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Table VII. 


SPRAYING EXPERIMENTS, 1911-12. 


Mid-season Plot. 

Late Plot. 




i 

1 


Pootilla Plot. Records taken at 


warragiii. 

1 



Beale’s Reservoir. 


1911. i 

1912. 

1912. 



1912. 1912. 1912. 









December. | 

January. 

February. 



.Taniiary. February. March. 


Points. 

Points. 

Points. 



Points. Points. Points.. 

1 ...i 


9 


1 


10 

2 


14 


2 


1 

3 




3 



4 

7i ' 

47 


4 


3 .. i 

5 

12 

4 


5 


GO 

6 

8 


4 

6 



7 


6 

75 

7 


62 

8 



5 

8 


24 

9 


io 


9 


62 

10 


17 


10 


10 . . 2") 

11 

94 

8 


11 


3 

12 

149 



12 


3 

13 

12 



13 



14 




14 



15 

29 



15 



16 

22 

5 

15 

16 



17 

2 



17 



18 

50 



IS 



19 

40 



19 



20 

4 



20 



21 

67 



21 



22 

21 

•• 


22 



23 .’1 



6 

23 



24 



5 

24 


36 

25 

88 


2 

25 



26 

34 



26 



27 

1 


4 

27 


.. 4 8 

28 




28 


25 

29 




29 


13 

30 




30 


2 

31 




31 



Total Rain 

1 704 

I 

|— 

1 126 

i 

i 

116 


S,-) 126 141 

^^umber 


1 




" 

of Days’ | 

^ 17 

j 9 

8 



6 4 9 

Rainfall. ! 

1 





i 
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FRUIT PROSPECTS FOR THE COMmO SEASON. 


P. J. Carmodyj Chief Orchard Supervisor. 


The subjoined reports of the district supervisors indicate the fruit 
prospects of the coming year to be particularly good. 

Owing to mild winter and to the fact that last season’s crop was 
light, the trees are in excellent condition; and the bright and sunny 
weather prevailing at setting time has resulted in leading one to 
believe that a record yield will be harvested. In only a limited area 
have frosts been reported to be injurious. 

Jonathan, the principal export apple of the southern part of the 
State, gives promise of a very heavy crop where the trees are under 
the influence of other varieties blooming at the same time. "Where 
large areas of these apples are planted out on their own, crops are 
light and irregular. Rokewood, Yates, and Statesman are amongst 
those having the greatest influence in interpollination with the 
Jonathan, and it is remarkable to see young trees three and four years 
old with this advantage laden with fruit, while without it trees eight 
years old have but a few apples on them. It is advisable, not only 
with this variety, but with all other kinds of fruit, to adopt a method 
of planting whereby interpollinating influences can have the fullest 
scope. 

Now that the work of spraying is facilitated by the general use 
of motor spray pumps, it is only reasonable to expect growers to 
take every precaution against diseases so that the fruit may be in a 
condition to bring remunerative prices on the market. 


The reports from the different districts are as follow : — 

Mr. H. W. Davey, Geelong and Western District, reports: — 


Geelong, including Freshwater Greek and part of Moorahool Valley. — Apricots: 
from light to heavy, the average on the light side. Peaches: excellent, 
Plums: fair. Pears: very heavy. Apples: good. . ^ x ^ 

Inverleigh, Native Creek, and Bannockburn . — Apricots from light to heavy, 
average a fair crop. Cherries and. peaches: good. Plums: fair. Apples: good. 

Pears: heavy. , * i i 

Mt. Cole.— Apricots: not much grown. Plums: good. Apples: good. 

Ocean Grove, Feimick, and Wallington.— Apricots: light to fair. Apples: 

good. Pears: heavy. ^ -n 

Fortland, Gorae, and Bolwarrah. — Apricots: good, but little grown. Pears: 

very heavy. ^ • 

Apricots: fair. Apples: good. Pears: heavy. Plums: fair. 
Bokewood JuncUo7i.— Apricots: fair to good Apples: good. Pears: very 

■heavy crops. , . ^ 

W'anicoort and Vea.- — Apricots: fair to good. Peaches: very little grown. 
.Apples: good; some fine crops of Jonathans. Pears: heavy. 


Mr. E. Meeking reports:— 

Prospects of the coming season ^s fruit crop in the Mornington Peninsula 
are: — 

Apples.— JomsAh&n: a good setting is the rule throughout the whole of the 
.tlVtornington Peninsula and the greater part of South-eastern Gippsland. 
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Ef'inrtte du Canada; generallv speaking, tliioiighout the Momiiigton Pen- 
insula and South-eastern Gippsland this useful and hardy variety has again 

set well. 

Williams’ favorite: fair all round. 

Gray east ein; fair to niediuin in all tlie centres. 

Eome Beauty: on the Mornington Peninsula there is promise of a fair 
crop; but witirthis particular variety it is rather early to speak definitely. 
In the Gippsland portion of the district the variety is not much cultivated. 

Loudon Pippin: this being a late variety, tbe remarks on Eome Beauty 
pertain to London Pippin also. 

Delicious: wliere planted on the Peninsula, the setting has been very fair. 

Siinnyside: a very fair setting in most of the centres. 

Aesopus Spitzeiiherg: not a heavy setting in any of the centres. 

Statesman: generally good everywhere. 

j>ears, — Williams’ Bon Chretien: the setting has been good; quite different 
from last season. 

Beiirre de Capiaumont: good generally. Black Spot lias made its appear- 
ance, and will tend to lessen the crop. 

Beurre d ’Anjou: usually a poor setter, this season there is promise of a 
fair (?ro|>. 

Napoleon: a good setting. Black Spot threatens to cause liavoe. 

Keiffer’s Hybrid: promise of a very fair crop generally. 

Beurre Bose: a good setting wherever grown. 

Armcots. — Oullin’s Early Peaeh: a very fair promise. 

Moor Park: a good promise. 

Beuge: fair to good. 

Films . — All varieties have set well, and with favorable weather should 
yield a good harvest. 

Etrawherries . — Most varieties set well, hut hailstorms caused a certain 
amount of loss. The crop generally in Eed Hill will he fair. 

Mr. A. A. Hammond reports on tlie fruit crops in the Doncaster 
district : — 


Apples, — Good. All the leading varieties promise a good crop. 

Apricots.— Goo^. Very little grown, hut the crop is the best for a number 
of years. 

Fears . — V ery good. 

Feaches . — ^Very good. Late varieties are heavy. Brigg’s and Hale ’s Early 
have only a medium crop, but on the whole the prospects of the peaeli crop 
are good. 

Films. — Light. All the leading varieties are light. The WavShington, 
Greengage, and Late Black Orleans promise a medium to good crop, but these 
varieties are not so largely grown. 

Lemons. — Good. 

The prospects for the coming season’s fruit crop are, on the whole, very 
satisfactory. With the exception of plums, all kinds of fruit trees are 
carrying a good crop. 

The pJnm crop will probably be only about one-fifth to one-sixth of the 

1910-11 season’s crop. 


Mr. J. Farrell reports : — 

Bapswater.^Applea: all varieties medium to heavy. Pears: heavy. Plums: 
me&iin. Peaches: heavy.' Apricots: light. Strawberries: heavy 

BlmlcMm.-- Apples: medium to heavy. Pears: heavy. Peaches: heavy.. 
Apricots: medium. Plums: light. 

Brji/hton.— Apples: heavy, particularly MUbasket. Pears: Williams ' Bon 
Chretien, Keiffer s Hybrid, and Howell, heavy; others, medium. Peaches 
and apricots: medium. Pigs: light (first crop). 

l?ifrifood.— i^iples: medium to heavy. Pears: heavy, partieulailv Williams’’ 
Bon Chretien. Peaches and apricots: light. Plums: light to medium'. 
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Croydon, — Apples: Jonatlian, medium to heavy; Five Grown and Koine 
Beauty, heavy; other varieties, good. Pears: ■Williams’ Bon Chretien, Howell, 
Tveiffer, Beurre Bose, and Beiirre Gapiaiimont heavy; other varieties, medium 
to lieavy. Peaelies, plums, and apricots: medium. 

Emerald. — Apples: Five Crown and Koine Beauty, heav}^; Jonathan, medium; 
others, light. Pears: medium. Plums: light to medium. Strawberries: 
heavy. 

Fern Tree Gully. — Apples: medium. Pears: heavy. Peaehes: heavy. Plums:' 
medium. Strawberries: good. 

Eingwood. — Apples: all varieties, medium to heavy. Pears: heavy. Plums; 
medium. Peaches, heavy. Apricots: light. Strawberries: good. 

Scoresly. — Apples: medium to heavy. Pears: heavy. Plums: medium. 

Lemons and oranges: medium. 

Vermont. — Apples: medium to heavy. Pears: heavy. Plums: medium. 
Peacdies and apricots: light. Lemons and oranges: medium. Strawberries: 
heavy. 

JVaiidin. — Apples: medium. Pears: heavy. Plums, peaches, and apricots: 
light to medium. Oranges and lemons: medium. Quinces: heavy. Loquats: 
medium. Walnuts: light. Almonds: medium. Mulberries: heavy. Pigs: 
light. Gooseberries: heavy, particularly Eoaring Liou. Passion fruit: very 
light. Raspberries: show ]>rospects of good crop. Blackberries: all varieties 
look well for a crop. Gurraiits: medium. Filberts: light. Strawberries: 
Edith, Marguerite, Royal Sovereign, and Sunbeam, heavjp Up-to-date, medium ; 
except where irrigated, heavy. 

TVaverley. — Apples: most kinds, medium to heavy. Pears: heavy. Plums: 
medium, Peaelies and apricots: light. Lemons and oranges: medium. 

Mr. E. Wallis reports: — 

Diamond Creelc, Doreen, Eltham, Greenshorongli, Eeseareh, South Morang, 
TauelxVs Corner, — Apples: lieavy. Apricots: medium to lieavy. Peaches: 
heavy. Pears: heavy. Plums: heavy. Quinces: medium to heavy. 

Arihur’s CreeD, Kinglalce, Eiinning Creel-, Strathewen, Wallan, WMiidesea . — 
Ap]Vles: lieavy. Apricots: medium. Peaehes: hea\w. Pears: heavy. Plums: 
heavy. Quinces: medium to heavy. 

AlVwood, Cottle’s Bridge, Kangaroo Ground, Panton Hill, Queenstown, Simmer 
^(ll — Apples: heavy. Apricots: medium. Peaelies: heavy. Pears: heavy. 
Plums: heavy. Quinces: medium. 

Digger’s 'Best, Keilor, Macedon, EiddeU’s Creel:, Werrihee. — Apples: heavy. 
Apricots: mediuiu. Peaches: niedinni. Pears: heavy. Plums: medium to 
hefi\w. 


Mr, A. 0. McCalman (Ooulburn Valley) reports:— 

A'pricots both in the G-oulburn Valley and Horth-east will be extremely 
light, especially Moor Park, the principal canning variety. Total yield will 
probkily not be one-fifth of last season’s yield. 

Peaelies . — The early varieties Brigg’s Red May and Hale’s Early will be 
a light crop. The later kinds, including all those suitable for canning and 
drying, will be a good crop, approaching that of last season, both in the A^alley 
and North-east. Of the late varieties of peaehes, the Elberta has set well, 
but the Comet will be light; Foster is light. Nicholl’s Orange Cling, rather 
light; Pullar’s Cling is light on the young trees, and light to medium crop 
on older trees; Lady Palmerston is light, and Late Orange Cling a very light 
crop. 

'-pears . — ^Williams ’ Bon Chretien, the principal canning pear, will he extremely 
heavy, except at Toolaiuba and Ardmona, where the crops will be medium 
only. The total will probably exceed that of any previous year, as many young 
trees are coming into full profit. The yield of pears generally will be’ good. 

Apples . — Heavy yields mil be obtained with nearly all varieties in the Valley 
and North-east. 

Phms.— Crops will be medium only in both districts. 

Nectarines . — Crops wdll be good. 
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Oranqes and lemons. — Proniis© of heavy yields, but it is too early to say. 

by frost in many places. The total yield will be much 

lighter than last year. 

Loqnats have everywhere set heavy crops. ^ . , , , . 

Almonds. — The crop will be very good. Hatch’s Nonpariel having the biggest 
yield. The Jordan show's well in most places. 

Mr. W. P. Clialmers reports on the various localities in his 
district : — 

Bet Bet and I) unoJlij.— Apricots: very light. Peaches: early varieties, 
medium; late varieties, very heavy. Plums: medium. Apples: heavy. Pears; 
very heavv. 

Anwinihealre, Elmhurst, Pears: heavy. Apples: medium. 

A])ples: exceptionally light. Pears: heavy. 

Ho Apricots: exceptionally light. Peaches: early, light; late, heavy. 
Plums: medium. Apples: medium. Pears: heavy. 

Guildford and Neicstead. — Apples: heavy. Pears: very heavy. 

Summary for District. — Apples: medium. Pears: very heavy. Plums; 
medium. Apricots: very light. Quinces: abundant. 

Mr. S. A. Cock reports on the prospects of the fruit crop in the 
Bendigo district: — 

Apricots. — The crop is a light one generally. Extremely light in the Bendigo 
district, and medium to light in the Murray district. 

Apples. — Every variety is heavy, especially New York, Munroe, Newtown 
Pippin, and Jonathan. Harcourt should produce a record crop this season. 

Citrus. — Oranges and lemons are showing abundant blossom, and the con- 
ditions favorable to setting a very heavy crop in all the northern irrigated 
areas. 

Currants. — Black and red promise a good crop at Taradale, Woodend, and 
Kyneton. 

Figs. — Bendigo and the Murray districts should produce a record first crop 
of figs. All varieties have set well. 

Grapes. — Both table and drying grapes give excellent promise of a heavy 
crop at Bendigo and the Murray districts. 

Gooseberries. — The crop is a medium to good one. 

Loquats. — A good crop in the Bendigo district. 

Fears» — The crop is light to medium; Williams’ Bon Chretien, Beurre de 
Gapiaumont, and Eyewood are the heaviest, and Hansel’s Bergamot and Winter 
Nelis extremely light. 

Plums. — Early plums will be light, and late plums heavy. Generally, taking 
Bendigo and the Murray districts, the crop is medium to heavy. 

Peaches. — Bendigo and the Alurray districts should have a splendid crop in 
all varieties. 

Quinces. — A heavy crop in all districts. 

Strawberries. — At Campbell's Creek a good crop; and in the new irrigation 
settlements of the north, Tongala, Bamawrm, Nanneella, and Swan Hill the 
promise is good. 

To-matoes.—A heavy crop at Echuea, Swan Hill, and all the Murray district. 
Bendigo a heavy crop, but late, owing to cold conditions of September and 
October. There is also a large planting in the irrigation settlements, and 
promise of heavy crops., . 

Mr. L, Pillond reports on the fruit crop in the Gippsland district ; — 

Peaches, are good at Bruthen, Bairnsdale, and Drouin; a heavy crop. 

Pears.— WillmBis I Bon Ghr tien, Keiffer ’s Hybrid, Josephine, Vicar of Wake- 
field, are' very heavy ' all through Gippsland. 

Plums-' promise a good crop. 

gamm.— Not many grown; a good crop on the few trees here and there. 

Aprmti.—lAot many grown; a good crop on those that have them. 

Applet.— Jonathans and Yates will have a good crop. 
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Mr. J. T. Grossmann reports on the Mildnra Settlement and 
adjacent orchards in the district: — 

pi'oiiiiHe a good yield in practically all the varieties grown, The 
early va/rietics, such as Eed Astrachan, are yielding exceptionally heavy. 

^ iV'or.s'. — Varieties grown are principally Bartletts. The older trees are pro- 
mising a heavy yiehl. The younger trees in most eases are only showing light 
to fair. 

Peaches . — Varieties cultivated are chiefly Elbertes, Lady Palmerston, and 
Cra/wfords. These three varieties in good peach land are promising a good crop^ 
although not exceptionally heavy. 

/lyrW.cotS‘.-~“The varieties cultivated are Moor Park, Blenheim, Koyal, and 
Oullin ’a Early Improved. The Moor Park are promising best, in some eases 
heavy; Blenheims are light; and Eoyals and Oullin ^s Early Improved only a 
sprinkling to fair generally. 

Pimm and Prunes . — Althongh not cultivated yet to any large extent, the 
season appears to be a favorable one for this fruit. The Sugar Prune is 
bearing heavy crops, also the Prune B^Agen, and most of the Japanese varieties 
are carrying a good crop. 

Figs promise a good crop. 

Almonds . — Principally Brandes Jordan and Nonpariel varieties are carrying 
a good crop. 

Oranges. — Varieties, including the Washington Naval, Valencia Late, MedI 
terranean, sweet as well as the more common varieties, have all bloomed well, 
and, according to present appearances, promise a heavy crop for the coming 
year. 

Lemons . — Chiefly Lisbon variety; good healthy trees, have also bloomed well, 
and, so far, the setting is equally good. 


STRENGTH IN WHEAT— 

A strong wheat is one which yields a strong dough in baking, and 
English wheats are lacking in this respect. Speaking at a conference 
recently, in Canibridge, Professor Biffen gave some interesting par- 
ticulars as to the efforts of the Home Grown Wheat Committee to 
imi:)rove tlie strength of English wheats. Rating the best Canadian 
at 100 in strength, a good average wheat might be reckoned at 80, 
while ordinary English wheats could only be classed at 60. English 
wheat has, consequently, to be mixed with hard imported wheats in 
order to get the desired strength ; and it is stated that strong imported 
wheaJ may be worth 10s. more per quarter to the inland miller than 
the home grown. In experiments conducted by the Committee it 
was found that neither soils nor manures can raise the quality of 
English wheats to the desired standard of strength, and that improve- 
ment must be sought in the introduction of new varieties^ Of these 
many have been tested, seed being obtained from all parts of the world. 
In England the imported variety, however, has always deteriorated 
under cultivation with one exception — Red Fife — which was found to 
retain its strength. 
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BEE-KEEPING IN YIOTORIA. 

{Continued from fage 653.) 

F. R. Bcuhne, Bee Expert, 

X.--THE REARING OF QUEEN BEES. 

The selection of a queen from which to breed for the purpose of super- 
seding old or; inferior queens, or the queens of co-lonies showing a piredisr- 
position to disease, \’iciousness or some other undesirable trait, is not only 
of the greatest importance but also a most difficult problem. 

It is upon the prolhicness of the queen and the longevity and rigour of 
her worker progeny that the larger or smaller amount of surplus honey 
depends ; but the most prolific queen is not necessarily the best to breed 
from. Experience has shown that the queen progeny of an exceedingly pro- 
lific queen rarely equal their mother ; when they do, they produce workers 
which are constitutionally delicate, and these never yield the amount of 
surplus which one should expect from the great number of bees raised. 
A prolific queen producing vigorous long-lived workers is very soon re- 
stricted in egg production by the relatively large number of old field bees, 
the honey gatherers filling much of the comb with honey once the colony 
has attained normal strength. In the case of a colony having a queen 
producing short-lived workers the position is reversed. Many of the bees 
in such a colony die soon after reaching field bee age ; therefore the young, 
the nurse bees, predominate. It is the wmrk of the young bees to feed 
larvas, prepare cells for egg-laying, and attend the queen. As the number 
of field bees bringing in honey is little more than sufficient to supply what 
is needed for immediate consumption, the colony wdll show^ a v^ery large 
amount of brood in all stages right through the season but will store less 
honey for the apiarist than colonies which, with a smaller amount of brood, 
have far more old field bees. 

As a breeder, I prefer the queen of a colony which has the maximum 
number of bees from a moderate amount of brood during a season. This 
results naturally in a good yield of honey, and indicates longevity of the 
bees. There are, however, other desirable characteristics, such as purity 
of race, gentleness, and absence of excessive swarming, wliich are needed. 
The number of queens which conform to all these requirements is, even in 
a large apiary, usually rather limited. 

Important as the selection of the queen mother is, the raising of the 
young ^queens by the best possible method, and under the most favourable 
conditions, is not less so. Poor queens may result when queens are raised 
under unfavourable conditions, no matter how suitable the mother queen 
i.s. There are many different methods of raising queens and good queens 
may be obtained by any one of them if everything is just right. The 
difficulty is, that many bee-keepers fail to observe' when conditions are 
suitable and when not. A prosperous condition of colonies, an income of 
pollen and honey, and a warm moist atmosphere, are essential. A heavy 
honey flow is Hot the best time for queen rearing, particularly when it 
occurs during hot dry weather. There may be both pollen and honey 
coming m, and yet the right conditions may not exist, even though atmos- 
phene conditions appear favourable. This is probably owing to some 
deficiency in quality of the stores gathered.' It may, however, he taken as 
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an indication that conditions are favourable when the young larvse are 
surrounded by a plentiful supply of pure white food. The colony selected 
for raising cells from the eggs or larvse of the chosen breeding queen 
should be strong, particularly in nurse bees. 

The Doolittle ” method of transferring young larvse to artificial cell 
cups and getting the cells raised, either in a queenless colony or over the 
queen-excluding honeyboard in the super of a strong colony, has the 
advantage of enabling one to know exactly when the queen cells will hatch. 
The same advantage can be obtained by the Alley ” method without 
disturbing the young larvse. Qiieenless bees are compelled to raise queen 
cells under the impulse of self-preservation, whether the conditions are 
suitable or not. Often they appear to raise them rather hurriedly. There 
is no doubt that good queen cells are produced by bees Bent on swarming 
(in the proper season). They are raised deliberately, and only when con- 
ditions as to food supply and strength in bees are suitable. But the bees 
of queens from swarm-cells inherit the swarming impulse, which the best 
apiarists of all countries are trying to eliminate, and such queens are 
therefore not desirable in any numbers. 

There is yet another impulse under which bees will raise good cells; 
the superseding impulse. When a queen is in her third season, and long 
before the apiarist can notice any decline in her prolificness, the bees usually 
prepare to supersede her by raising one or more queen-cells. They do this 
at a time when the conditions are most favourable ; they are usually better 



I. COMB CUT FOR QUEEN RAISING. 


judges of this than their owner, excepting in the case of a queen suddenly 
failing from disease or accident. If the bees are inclined to swarm there 
may be a swarm issuing before or after the ceil or first cell hatches, 
Where the bees are less inclined, the virgin queen on emerging from her 
cell will destroy all other cells but will take no notice of the remaining 
old queen, her mother. 

The number of cells raised under the superseding impulse is not large 
--from one to three usually ; but they are invariably fine large cells pro- 
ducing splendid queens. For a number of years I have obtained some of 
my best queens in this way, but as the number is limited I could not get 
sufficient, till I made use of the superseding impulse for raising them 
from larvae supplied repeatedly to the superseding colonies from selected 
breeding queens. For this purpose it is necessary to know the ages of all 
queens. Colonies having queens in their third year are examined periodic- 
ally when conditions are favourable. If there are indications of super- 
seding, the cells are removed and larvse from the breeding queen, over 
which cell cups have previously been started by temporarily queenless bees, 
are given in place of those removed. The colony should naturally te 
populous and thriving enough to raise good cells. If the queens which 
are not up to standard are replaced every year irrespective of age, these 
three-year-olds are those which passed all the musters and there will be no 
lack of the necessary condition. Should none of the superseding colonies 
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be of sufficient strength other strong ones may be made by exchanging 
queens between colonies with old queens and strong colonies with younger 

ones. . , I , 

To have all the queen-cells mature at the same time, so as to be able 
to leave them where they are raised till the day before they hatch, it is 
necessary for the voung .larvce from which the queens are to be raised to 
be all of the same 'age. This is not a difficult matter for any one knowing 
from experience the size of the grubs at different ages. At eighteen 
hours old, they are of about the size of the small c of ordinary type and 
will hatch on the twelfth day. For the purpose of obtaining larvae of 
the right age in sufficient numbers, I do not find it necessary to insert an 
empty comb into the brood chamber of the colony with the selected queen, 
because, at a time suitable for queen rearing, sufficient larvae for the pur- 
pose should be in every hive. To obtain the larvae I cut a piece, four to 
six inches long and the width of three rows of cells, out of a comb in a 



2. QUEEN CELLS GROUPED IN COMB. 


suitable place. By cutting it again through the middle row of cells two 
single rows are obtained. These are fastened with liquid wax cell end on, 
10 a thin strip of wood. The open row of cells is then cut down to half 
the depth (Fig. i) by means of twirling a wooden match head first into 

the surplus larv«. Those of the wrong age and any eggs which may he 

present are removed, leaving as far as possible one larva of the right age 
in every third cell. These strips of comb are then fixed in gaps cut into 
a comb and given to queenless bees for 6 to 12 hours to mould queen-cups 
round the larvae. They are then fitted into an outside brood comb of the 
superseding colonies. 

When the cells are sealed the strips may be removed and grouped into 
a comb, as shown in Fig. 2. This is placed into the super of a strong 
colony over a queen excluder where they may remain till distributed in 
cell protectors to nuclei about the tenth or eleventh day after they are 

started. Started queen-cells may again be given to the colonies which 
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raised the cells as soon as the sealed cells are removed but the brood 
combs should be examined occasionally for a cell they may be raising on 
their own account. Three to six cells are all I raise in a superseding 
colony at a time. When greater numbers are raised they are not so perfect. 
The thirteen cells in Fig. 2 are on three strips, each from a different 
s ii|)erseding colony . 

The great advantage of this method of queen- rearing is that, having 
a laying queen in the hive, the bees will not raise the cells given, unless 
conditions are as they should be. No inferior queens will therefore 
result. 

ifTo he continued.) 


PlITllEFACTION AND DECAY. 

Jno. W. Paterson^ B. Sc., Ph. D. 

It is a matter of everyday experience that when organic substances 
or mixtures such as milk, wines, flesh products, or wood are exposed 
to ordinary atmospheric influences they undergo chemical change and 
become unwholesome or useless. At one time it was believed that 
those changes were due to instability in the complex chemical molecule, 
and that decay, therefore, was a spontaneous result. More modern 
investigation has shown this view to be wrong, and that the whole 
series of changes variously known as souring, rotting, decay, fermenta- 
tion and putrefaction are caused by various low forms of life, especially 
by bacteria and moulds. As these latter are plants — bacteria are very 
small plants indeed — it will easily be understood why perishable com- 
modities can be preserved in various ways. As all plants — including 
bacteria — require water, it will be seen that dried milk or dried fish 
can be kept indefinitely. Again, as all plants have a temperature at 
which they grow quickest — generally between 80 and 100 degrees F. — 
decay is quicker in warm weather. Then, again, each plant — including 
bacteria— has a temperature below which it cannot grow — usually 
between 32 and 50 degrees F. — therefore, freezing prevents decay. 
Boiling kills all sorts of plants, and a tin of meat sealed up while hot 
is free from bacteria, and will keep indefinitely; but if a cold tin be 
opened decay soon starts because decay germs are floating about in 
the air. Again, plants may be poisoned just like animals, and anti- 
septics are things which are poisonous to the bacteria causing decay. 
Borax, formalin, and carbolic acid are used in different eases to pre- 
vent decay — they are germ poisons. Lastly, crops cannot grow in 
soils too salty because the soil water has too much dissolved matter — 
it is too strong a solution — to pass into the roots by osmosis. It is 
for this reason that putrefactive germs cannot work in meat that has 
been made too salt for them; and also why jam and preserves keep all 
right when enough sugar has been used in the making. Altogether, 
the many and different methods of preventing putrefaction and decay 
all have the same immediate object— it is to render the conditions of 
life unfavorable to the growth of the little plants which cause the 
damage. 
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STATISTICS. 

Eainfall in Yictoria.—Tliird Quarter, 1912. 


Table sliowing average amount of rainfall in each of the 26 Basins or Regions con- 
stituting the State of Victoria for each month and the quarter, with the corre- 
sponding monthly and quarterly averages for each Basin, deduced from all available 
records to date. 


Basin or District. 


j 

1 August. 

September. 

Quarter. 

Amount. 

Average. 

Amount. 

a> 

fc£ 

£SS 

u 

> 

< 

Amount. 

Average. 

Amount. 

Average. 


poitits. 

1 points. 

points. 

points. 

points. 

points. 

points. 

points. 

Gleneig and Wannon Rivers i 

214 

337 

259 

301 

549 

294 

1,022 

932 

Fitzroy, Eumeralla, and Merri 

162 

374 

275 

322 

538 

310 

975 

1,006 

Rivers 









Hopkins River and Mount 

169 

250 

1 200 

256 

431 

271 

800 

777 

Emu Creek 









Mount Elephant and Lake 

126 

239 

1 165 

244 

455 

268 

746 

751 

Oorangamite 









Cape Otway Forest 

275 

407 

i 362 

400 

696 

388 

1,.33.3 

1,195 

Moorabool and Barwon Rivers 

183 

230 

1 164 

244 

536 

249 

883 

723 

Werribee and Saltwater Rivers 

207 

194 

i 131 

210 

324 

248 

662 

652 

Yarra River and Dandenong 

314 

315 

! 254 

300 

549 

331 

1,117 

946 

Creek 









Koo-wee-rup Swamp 

281 

311 

254 I 

320 

414 

349 

949 

980 

South Gippsland 

247 

371 

258 1 

381 

554 

407 

1,059 

1,159 

Latrobe and Thomson Rivers 

2S8 

312 ‘ 

254 i 

339 

652 

375 

1,194 

1,026 

MacalHster and Avon Rivers 

337 

146 

89 i 

218 

272 

204 

698 

568 

Mitchell River 

373 

218 

92 1 

202 

337 

264 

I 802 

684 

Tambo and Nicholson Rivers 

427 

194 

93 

180 i 

188 

237 

708 

611 

Snowy River 

522 

286 

139 

241 ' 

201 

317 

862 

844 

Murray River 

371 

206 

176 

188 

291 

184 

838 

578 

Mitta Mitta and Kiewa Rivers 

586 

435 

1 256 

322 

701 

310 

1,543 

1,067 

Ovens River 

610 

456 

272 

340 

446 

' 327 

1 1,328 

1.123 

Gouibum River 

405 

•291 i 

172 

255 

407 

244 

984 

'790 

Campaspe River 

369 

267 i 

141 

245 

516 

258 

1,026 

770 

Loddon River 

256 

188 i 

135 

194 

378 

183 

769 

565 

Avon and Richardson Rivers 

•252 

159 1 

153 

174 

343 

169 

748 

502 

Avoca River 

215 

188 

135 

180 

387 

168 

737 

536 

Eastern Wimmera ... 

302 

242 

164 

244 

536 

229 

1,002 

715 

W estem Wimmera ... 

•233 

245 

‘204 

211 

579 

206 

1,016 

662 

Mallee 'District 

167 

138 

162 

141 

247 

142 

576 

421 

The whole State 

291 

250 

185 

235 

407 

241 

883 

726 


100 points = 1 inch. 


H. A. HUNT, 
Gommmwmlth Meteiroloui-e 
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HAYSTACK BUILDING. 

T, A. J. Smith, Chief Field Officer. 

As with all other artS; in haystack building prohciency is attained only 
by experience and practice. The builder requires a good eye for straight 
lilies and the faculty' of concentrating his mind on the work before him. 
'Fhe main piirpose is* so to build the stack that water will not penetrate it, 
and that it lie able toi resist the wind ; but it is always desirable that it -be 
SMiimietricah A really well built stack is a tine sight. 

Forms of Stacks. 

There are various fornas of stacks; they may be round, oblong, square, 
or O'val, according to the fancy or purpose of the owner. As compared 
with small ones, large stacks have less \vaste in proportion. At the same 
time, small stacks have the advantage in being more easily built, and 
often obviate the necessitv for opening a fresh stack ; any size from 10 to 
150 tons is the practice in this State. 

The old practice of kneeing the sheaves is still followed by some 
builders, he., kneeling on each sheaf, when placed in position. The 
majority of stacks, howwer, are now built with a short handled pitch 
fork, with which the sheaves are put in position by the builder. At least 
three hands are required for any fair-sized stack, viz., the pitcher from 
the lotid, the stack builder, and a sheaf turner. The business of the 
latter is, wltli a fork, to place the sheaf as received from the pitcher in 
a convenient position for the builder, so that the latter need not leave his 
place to reach for each sheaf in turn. A good sheat turner can materi- 
al l\- assist the builder and save valuable time and temper. 

Site. 

The first consideration is the choice of a site for the stackyard, which 
should be a, good solid piece of land, with drainage, either natural ^o-r 
artificial, on all sides. A substantial fence should be erected, leaving 
sufficient room for the stacks and a passage way around them! for a dray 
after they have been completed. If the stacks are to be threshed, room 
for the straw stack should also be included. The size of the yard will 
depend on the amount of hay available. If more than four fair-sized 
stacks are necessary, it is bek' to have two yards, fifty or more yards 
apart, so that in the event of fire the whole of the crop will not be en- 
dangered. 1 1 . 

Where the stacks are lauilt on the ground, the grass and all rubbish 
should be scraped off to the extent of at least 4 ft. wider and longer than 
the stack itself. 

Building on Stage. 

A better system is to build on a stage. This can be cheaply con- 
structed, and will last for years. It should be erected on piles, 6 in. in 
diameter, of some ' durable hard wood ; red gum, box, stringybark all 
stand well in the ground. They should be not less than 3 ft. in length ; 
iind, wlaen erected, be 18 in. in the ground and not more than 4 ft. apart. 

Before the floor or' platform is built on the piles, a piece of galvanized 
iron, not less than 12 in. square, should be placed on the top of each pile 
to prevent mice climbing up- and getting into the stack. A still better 
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practice is to cut the top out 
of a kerosene tin and place it 
upside down on the pile. 
When climbing up, mice will 
then get inside the tin, pro- 
vided the piles are not larger 
than specified, and it will 
be impossible for them to 
jump to hanging straws or 
anything else that will carry 
them up to a stack. The 
floor of the stage is then built 
on top of the tins on joists 
laid across, and saplings, 
^ rails or slabs are put on the 
g joists close enough together 
^ to form a good floor, which 
g should be well nailed down. 
^ This stage will last for 

< years, and will soon repay 
g the cost in the saving of 
g waste at the bottom, which 
S is so common in stacks built 
g on the ground, to say no- 

< thing of the damage done by 
mice. 

M 

o A stage, 36 ft. long by 20 
Q ft. wide, will be large enough 
... for a stack of hay contain- 
u 50 60 tons, according 

y to the height of the eaves, 
^ which should be 12 to 15 
g ft. when first erected. It is 

0 best to begin building from 
g the outside, placing the 

1 sheaves with the butts to the 
,4 outside. Keep a straight 
. line ^ along the edge of the 

2 staging, and the sheaves close- 
together side by side, until 
the whole row right around 
is completed. At the corners, 
the best system is to draw 
the heads together so that 
only the butts are seen from 
outside as shown in Fig. 4. 
The next row of sheaves is. 
placed with the heads out- 
wards on top of the first row, 
lapping the outside sheaves 
to within a foot of the end 
of the butts, and so on with 
each row of sheaves until the* 
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centre of the stack is filled up. As the centre is approached, put the 
sheaves closer together, so as to make the middle of the stack tighter and 
higher than the outside ; always lap each succeeding row at least as far as 
the band on that preceding. From then on, as each fresh layer of sheaves 
is applied, keep the centre well trampled and slightly higher than the 
outside sheaves, and the butts of the sheaves in each row to the outside of 
the stack. 

Many builders commence from the centre, especially on small stacks 
where no stage is used, and the practice is a good one, though the one 



recommended will he found even better where a stage is built. Both styles 
of building are similar after the first two layers have been laid ; every fresh 
layer of sheaves should be commenced from the outside of the stack, always 
working to the centre and keeping the surface even with an elevation to the 
centre to give a pitch for any water that might penetrate the roof of the 
stack. If this is done and the middle well tramped, the stack should be 
safe from, rain. 



FIG. 3. — SYSTEM OF BEGINNING LAYERS AFTER FIRST TWO ARE PLACED. 


The sheaf turner should always stand, as nearly as possible, in the 
centre of the stack, and should not trample on the outside row under any 
circumstances, as he will displace or push out the sheaves and spoil the 
shape of the stack. Each layer of sheaves should be put on in the 
same way as the first, except that, after the second layer is put down, the 
butts should be kept to the outside in the rows. The loose or ungainly 
sheaves should be used to keep up the middle. The very outside row 
of sheaves in each layer should not be as tightly packed as those towards 
the centre. This will admit of the outside settling as the stack pro- 
gresses, and give a fall to the exterior which will allow the water to run 
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off. Tile corners want carefully watching to see that they are even and 
level As each load or so is put on, the builder should get down and 
with a board, 12 in. by 10 in. nailed to a handle 7 ft. to 8 ft. long, pat 
back any sheaves that work out from their position. Keep the sides 
perpendicular as the building is continued, and it will be found that the 
stack will spread slightly of itself until, tvhen the eaves are reached, the 
width will be greater than when commenced. 



FIG. 4. — MAKING TITE CORNERS. 


It is better not to unload the waggon always from the same side or 
position, as the constant tossing of the sheaves on to one portion O'f the 
stack tvill harden that particular place; and, later on, it will not settle 
uniformly and will become lopsided. Where possible, it will be found 
easier to toss the sheaves from the windward side. A good ladder of not 
less than 20 ft. in length will be necessary for the men to get on and 
off the stack. 


The building is continued until the eaves are, say, 14 ft. from the 
floor of the stage. When it is decided to put on the top, the last row 



of sheaves is projected _ 3 in. further than the previous outside row to 

make an eave, after which each successive row is drawn in. 


Roof. 

The top or roof is made in the same way as the body of the stack, 
except that each layer of sheaves is drawn in about 6 in. Always re- 

Mmber to keep the centre of the stack closely packed and slightly Igher 
than the outside; this will give a gable end to the Itack. As 
the roof IS drawn m, the rows of sheaves become less until the 
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last sbeaves are practical I3' stookcd along the top, being lightly packed 
together with the heads interlocked by opening theim and dovetailing them 
into one another. It will be found best to save a load of well-shaped 
sheaves of rathia* short length for finishing- The biggest and roughest 
shea.ves slroiild go into the body of the stack. After the top has been 
put on, it slioiild be lightly 
raked d^>wn to renio\’e all 
l(X>sc‘ straws. ProN’ided due 
care has betai taken tO' ktieji 
the middle high and solid, 
such a stack should resist any 
fall of rain, and the only 
waste should be the butts of 
the sheaves on the roof. 

Round and Oblong Stacks. 

Stacks of practically all 
shapes can lie built on the 
lines indicated, witli slight 
alterations such as square 
ends inshaid of gable. The 
butts of tlie shea\’es are kept 
out S([uare with the end eave, 
instearl of lieing drawn in 
with the sides. Round 
stacks are perhaps the easies: 
to inakic Imi are suitable 
only for small quantities, 
say,, 15 to 25 tons of hay. 

Round stacks and small oblong stacks are often started from the centre.. 
Make a stock in the middle and gradually work out to a circle previously 
nrarked out on the ground on the stack site. After tlie first layer of 
sheaves is laid each succeeding layer is started from the outside. Work 
back to the centre and so continue until the stack is finished. 

Thatching. 

All sta,ck.s that are to ]>e kept for any length of time exceeding three 
montlis should be thatched to save waste, and insure immunity from the 
effects O'f rain. This can be done with straw. Rye straw is the best, 
and should be straightened out and tied in bundles. The thatcher sits 
on a bidder thrown over the roof and anchored b\’ a tope on the other 
side. Operations are commenced by sewing on to the sheaves, with a 

FIG. 8. — SEWHNG ON THATCH. 

curved needle and twine, a layer of straw about 3 in. thick. The straw 
is taken in the hand and each fresh handful laid close up against the pre- 
ceding one. The twine is taken over the top of the straw, about half 
way up the length, and through the one laid previously, the needle being 
brought a couple of inches further out, ready for the next handful. 

The first layers of straw should project beyond the eaves and b^e 
afterwards trimmed with a pair of shears. The second layer should lap 



FIGS. 6 AND 7. DIFFERENT STYLES OF 

RIDGING. 
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over the first sufficiently to thoroughly cover the twine on the first, and 
so on until finished. The top or ridge can be finished by bending the 
straw over on both sides and sewing each, or by cutting the ends of the 
thatch square on the side from which the least rain comes, and bringing 
the thatch from the opposite side well up against the square end and pro- 
jecting a few inches higher. The latter should then be trimmed. 

Thatching machines can be bought for With these, mats of 

thatch can made, and these can be pegged on or sewn, simplifying the 
work very greatly. 

If the winds are bad, or birds troublesome, it is a good plan to cover 
the whole roof with wire netting. This will keep the roof from being 
blown about, and also prevent birds from scratching or pulling it to 
pieces. 

Fencing. 

A fence of plain galvanized iron 2 ft. 8 in. high should be built all 
around the stack, at least 2 ft. away, to prevent access of mice. If built 
nearer than this it will be found as the stack spreads and settles it will 
be liable to injure the iron. 

A good tarpaulin is of great use during building and afterwards. It 
should be 18 ft. by 24 ft., and made of good canvas, sufficiently close 
to prevent water penetrating. It often happens that a rainstorm will 
come up when a stack is in course of erection, A tarpaulin will be found 
most useful at such a juncture. 

A good fence should be erected around the whole, at least 8 ft. from 
the stacks, with more room, if possible, and all should then be safe. 


Insurance 

Insurance is always advisable when stacks are kept for any length of 
time, and can be effected for periods ranging from one month to twelve 
months. The following system for measuring the contents of a stack is 
useful for insurance and other purposes : — 


Measurement of Stacks. 


RIDGE 


Scale showing the minimum number of cubic feet to be given to 
ton, according to age and condition (coarse reedy stuff, besides being 
valuable, is more bulky) — 

Ohlong Stacks — 

1. Measure length and breadth of 

Stack in feet, half-way 
between the ground and 
the eaves — from A to B. 

B to C, as per sketch. 

2. Measure height from ground 

to eaves, D to E. 

3. Measure height from eaves to 

ridge-cap, E to F. 


the 

less 



EAVES. 


GROUND. 



4. To the number of feet between D and E add one-half of the 

number of feet between E and I*'. 

5. Multiply length, breadth, and average height together, which 

will give the number of cubic feet in stack. 

6. Divide this by the requisite number, as shown in scale below, 

to ascertain the number of tons. 
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63 Feet Round 


Round Stacks — 

Multiply half the circumference by half the 
diameter, and the sum of this by the 
height (ascertained in accordance with 
the rule already given). 



Scale showing the minimum number of cubic feet to be given to the 
ton, according to age and condition (coarse reedy stuff, besides being less 
valuable, is more bulky) — 


1 

1 

Oaten Hay. j 

Wheaten Hay. 


Sheaf. ! 

. i 

Loose. 

Sheaf, i 

Loose. 

Immediately on compk tion of stack 

850 

400 

400 

500 

One week cKimpletion 

825 

375 

375 

450 

One moil til after completion 

300 

3.50 

350 

400 

Twelve months after completion 

soo 

325 

350 

400 


NOTES ON THE OCCURRENCE OF LIME IN VICTORIA. 

Supplementary to the articles in the October issue of this Journal^ 
Mr. A. S. Kenyon, Engineer to the State Kivers and Water Supply 
Commission, and formerly Engineer for Agriculture, furnishes the 
following : — 

The list of limestone deposits given may be considerably increased. 
Mr. F. Chapman, A.L.S., in a paper on the ''Victorian Limestones,'' 
Journal of Proceedings^ Royal Victorian Institute of Architects, Meh 
bourne, March, 1912, gives the following additional localities : — 

Mornington. — Balcombe's Bay. Septarian nodules, and layers 
.of" an impure limestone. These have been worked for 
cement. 

Waurn Ponds. — Rather impure limestone, of a snuff-brown 
colour. Analysis (Barnard and Dunn) : — 

Percentage. 

CaCOg . . . . 79.60 

MgCOg . . . . traces 

PeCOs . . . . 14.95 

SiO., . . . . 3.70 

Water .. •• 0.25 

Several quarries are worked both for building stone and 
builder’s lime. 
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Torciuay, Drysdale, &e.— -vSome of tlie yellow limestone of these 
localities are very compact, and would form excellent 
building stone. Other beds in the series, which are more 
friable, from their comparative piu’ity would be suitable 
for lime burning. The marls used from the pits between 
Geelong and Torquay run about 60 per cent. CaCOg. The 
harder^portions contain over 90 per cent., while the under- 
lying clays, locally considered of value, only have about 
2 per cent. 

Flinders.— This deposit is of a very limited extent, and is, more- 
over, too soft to be of use for building purposes. It occurs 
in a low cliff on the ocean beach, near the point where the 
extension of the main road from Bittern railway station 
to Flinders strikes the coast. 

Sorrento. — The greater part of the lime used in building Mel- 
bourne in the early days was burnt at Sorrento. The 
limestone occurs as dune rock. It is also used for building 
purposes. 

Grange Burn. — This rock occurs along the valley of the Grange 
Burn, near Hamilton, towards its junction with Muddy 
Creek. It is a polyzoal limestone of a conspicuous rose- 
pink to yellow, and is composed of remains of polyzoa, 
shellfish, and echinoids. This limestone is of simihir age 
to the Batesford limestone. 

Portland. — This is a whitish polyzoal limestone, which has a 
reputation of hardening on exposure. The yellow Port- 
land stone is softer in texture, and, therefore, not so well 
suited for a building stone. Analyses (Barnard and 
Dunn) : — 



White. 

Yellow. 


Percentage. 

Percentage. 

CaCO, 

. . 94.50 

91.10 

ivrgco, 

. . 1.95 

3.20 

FeCO, 

. . 1.05 

2,20 

SiO, ■ 

. . 3.20 

1.50 

Water 

. . 0.20 

0.30 

Alkaline salts 

traces 


Besides these quoted by Mr. Chapman there are many other occur- 
rences. At Mario, near the mouth of the Snowy Elver, there are large 
beds of texffiary limestone showing in the cliffs, probably connected 
with the Baimsdale beds. No analysis is given in the October Journal 
of the Merriman’s Creek limestone. The following is an analysis of 
the marl or limestone found at Seldom Seen, in the same district : — 

Percentage. 

GaCO^ .. .. 86.2 

Fe^OgvALA -V 2.9 

Insoluble matter . . 6.4 

T the coast west of Torquay tertiary limestones exist at Airey’s 

6^ Cape Patten, Johanna River, Moonlight Head, and near Warr- 
nam ooL In the Heytesbury and Otway forests there are many out- 
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crops of similar beds to those at KawaiTen, Love's River, and Tiinboon. 
Tliese vary in composition from 40 to over 90 per cent., and are largely 
availed ot by the surrounding farmers. The following analyses are 
from various deposits on the Cobden to Princetown road 



Percenbif;e. 

Pei'i’entage. 

Percentage. 

Percentage. 

GaCO, . . 

. 89.35 

63.00 

38.21 

82.62 

Pe,0.„ A 1 J 1, . 

. 0.82 

2.80 

3.65 

2.55 

MgO 

. 0.22 

0.52 

0.40 

0.50 

P..O., . . 

. trace 

trace 

trace 

trace 

SO:, . . 

. 0.09 

0.10 

0.06 

0.14 

lusoluble 

2.40 

16.02 

29.47 

11.51 

Organic matter . 

. 0.52 

1.87 

2.57 

0.38 


On the north shore of Lake Corangamite there are deposits of both 
limestone and gypsum. 

In addition to the polyzoal beds at Portland there are extensive 
dune rock deposits extending for some distance inland. 

Along the Glenelg River from its month to above Dartmoor cliffs 
of tertiary limestone form the principal feature. Outcrops of similar 
for.matio.n as well as dune limestones are frequent throughout the 
districts between the Glenelg and the South Australian boundary. 

Boring operations have proved the existence of beds of polyzoal 
limestone of many hundreds of feet in thickness from Portland to 
Wileannia on the Darling River, New South Wales, underlying the 
whole of the Victorian niallee country and the county of Lowan, and 
that pai’t of South Australia east of the Murray River, but they are 
of no industrial value owing to their inaccessibility. 

The most extensive lime deposits in Victoria, however, are on the 
surface of the mallee country, and occur in three forms. Limestone 
rubble generally only a, few^ feet in thickness and of concretionary 
origin, spread over the whole district. It is not very rich, but has 
been extensively xised for building purposes. Analysis (limestone 
near Mildura) : — ■ 

Percentage. 

CaCO, .. .. .. 57.45 

Insoluble matter (sand) . . . . 35.91 

Undetermined . . . . . . 6.64 

Presli-water limestone deposits occur at Rainbow, Cow Plains, 
Ned's Corner, and at Sunset. These are very rich, but at Cow Plains, 
at any rate, are rather higli in magnesia for agricultural use. They 
cover many square miles of country, and are 30 feet and over in thick- 
ness. Analysis (Cow Plains limestone) : — 

Percentage. 

CaCO,, .. .. 67.89 

MgCd, . . . . 18.59 

Insoluble (sand) . . 11.22 

The third mode of occurrence is as gypsum, locally termed eopi or 
cow, the aboriginal term for wdiite. As a creamy-white floury powder, 
apparently amorphons, but really minute typical crystals, gypsum 
occurs as mounds of 20 or 30 feet in height, some few chains in width, 
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and up to a mile or more in length at Ouyen, Cow Plains, Ned’s 
Corner, The Eaak, Yatpool (near Mildura), Lake Tyrrell, and Towan 
Plain (near Nyah). Smaller deposits are found throughout the 
mallee. The supply is enormous, and the quality exceptionally good. 
Although not quite within the confines of the mallee country, fairly 
large deposits of the floury form of gypsmn are to be found near 
Natimuk and north of Mount Arapiles on some salt lakes. Large 
quantities have been excavated and used by the Mildura orchardists 
and the Melbourne manure manufacturers. Analyses : — 

Yatpool. Cow Plains. 

Percentage. Percentage. 


CaSO, + 2 H. 3 O ... 98.19 ... 94.01 

It is also found in beds of large crystals at Boort, Boga, Lake 
Tyrrell, Cow Plains, &e. Tliese deposits can be loaded on trucks for 
a nominal sum. 


OHOIIARD AND GARDEN NOTES. 

E, E. Pescottj Principal, School of Horticulture, Burnley, 

The Orchard. 

As a preventive against eodlin moth, apple and pear trees should 
be sprayed with arsenate of lead whenever there is danger from the 
prevalence of the moth. 

By the use of arsenate of lead the eodlin inoth pest is very easily 
kept in check, and from being one of the most formidable of orchard 
troubles, it has come to be one of the least feared of all pests. By 
constantly spraying with arsenate of lead, the use of bandages as 
a trap for the eodlin larv^ is now quite unnecessary. In fact, 
bandages, more often than not, become a harbor and a breeding 
ground. Further, .the time spent in overlooking and attending to 
the bandages may be employed far more profitably by giving the trees 
an extra spraying. 

There are a few growers who still make use of lamps at night time 
to destroy the eodlin moth, irrespective of the fact, which has been 
pointed out again and again, that the eodlin moth is not attracted 
by lamps or lights. These traps do incalculable harm to an orchardist, 
as they are responsible for the destruction of hundreds of lace-wing 
flies — insects that are most useful as destroyers of aphides and scales. 

The question of trapping the eodlin moth by means of attractive 
and sticky baits is again being advanced by growers and experi- 
mentalists. But it will be well to await definite results before this 
method is adopted to any large extent. Spraying has proved so 
effective that growers should hesitate before changing their methods 
for something new. 

One of the secrets of success in eodlin moth spraying is the 
destruction of as many as possible of the insects of the first brood. 
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Tims, if |:)artieiilar care is given to the early sprayings, keeping the 
fruit covered with spray for a month or six weeks after setting, this 
result is easily accomplished. Some growers prefer to gather all 
fruit infected by the first brood, spraying only for the second and 
later broods. Even if all the fruits attacked are gathered, which 
very rarely happens, the grower suffers from the loss of fruit, which 
he can ill afford, unless his crop be a heavy one. 

2 inother feature for consideration is the fact that the presence of 
any arsenical spray on the foliage is responsible for the destruction 
of the pear and cherry sing, root-borer beetle, and all forms of leaf- 
eating insects. 

Spraying the cherry trees for the slug will now be necessary. 
Arsenate of lead may be used, provided the fruit is not far advanced. 
Hellebore, and also tobacco water, are effective against this pest. 

Cultivation , — All orchard soils should be kept well worked during 
the summer months. It is very essential that the trees should have 
an abundant supply of moisture during the wdiole of the growing 
season. The transpiration from fruit and foliage is considerable at 
any time; but during hot and windy weather the amoimt of moisture 
which is required by a tree, and which is ultimately transpired from 
tlie tree, is very exceptional. 

Excessive transpiration is often the cause of loss of young trees 
and of new grafts. They are found to part with a large amount of 
moisture, and are not able to retain or obtain sufficient for their 
nourishment; they then very soon wither and die. The soil around 
these should always be kept well stirred; they may be also given a 
good straw or grass mulching, and an occasional overhead sprinkling 
will greatly benefit them. 

The planting out of citrus trees may be continued, sh^eltering the 
tender plants from winds with hessian or breaks of scrub. 

The general aims in summer cultivation should be to keep up a 
good loose earth mulch during the whole season, and to keep down 
all weeds and useless orchard growths. 

Priining . — Summer pruning may now be commenced, particularly 
on apple, pear, and plum trees. The removal or reduction of surplus 
leader growths, the shortening of unduly long laterals, and the 
thinning out of crowded shoots, will all tend to strengthen other 
parts of 1:he tree, and to increase the development of new fruit buds. 

Vegetable Garden. 

Tomatoes will require a good amount of attention at this time of 
the year. If the plants have been well looked after, they should be 
making vigorous growth. It will be to advantage to tie the plants 
to stakes, training them to two . or three main growths, and pinching 
out all the laterals as they come. 

The plants should be well watered, and occasionally a handful 
of bonednst and blood manure mixed should be forked in around the 
roots. Where stable manure is used, it should be used as a mulch, 
forking it in every three or four weeks, and making a fresh mulch. 
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All plants of tile cucumber and melon family shoidd now be 
constantly supplied witli ample water. Pinch out unnecessary lateral 
growths, and also the terminals. 

The following seeds may now be sown: — French beans, cabbage 
and cauliflower for winter crops, parsnip, lettuce, and celery. 

The side shoots of celery plants should be removed, afterwards 
earthing up the plants. Asparagus beds should be top-dressed, and 
allowed to grow without any more cutting. The vegetable beds will 
need frequent f orbing and hoeing to keep the soil sweet, and to keep 
down all w^eeds. 

Flower Garden. 

Plant out dahlias this month ; tubers early, and plants grown from 
cuttings for exhibition blooms later in the month. Water w^ell at 
planting, and keep wnll cultivated afterwnrds. 

Rose bushes and beds may be given a good mulch wflth light stable 
manure, straw, grass, or lawn clippings. The beds should ])e kept 
rather dry, so as to allows the plants rest before the autumn period of 
growth. 

Sow seeds of cosmos, asters, zinnia, balsams, cocbseomb, and other 
late summer and autumn blooming annuals. 

Cut down delphiniums that have yielded their first crop of flowers, 
so as to allow^ a succession of flowers to come. 

Daffodil, hyacinth, tulip, ranunculus, anemone, and other bull)s 
and tubers may be taken up and stored ; while gladioli conns may still 
be planted. 

The gai'den must be kept w^ell watered and w^ell cultivated, so as 
to tide the plants over the hot and dry season. 


SECOND VICTORIAN EGG-LAYING COMPETITION, 1912-13. 

U. Y. EmvMns, Pouliry Expert. 

Report for IMonth ending 14th November, 1912. 

The past month has been for the most part dry, with some changes 
and show^ers of rain. The meat ration has been reduced and 
additional green feed, principally lucerne, has been given, save wlien 
the weather changed to cold and wet the maize was withheld, and then 
a small quantity was added to the wheat ration in order to maintain 
the body temperature. Unfortunately, three White Leghorns died 
during the month, pens 70, 44 and 15 each losing one, oviduct troubles 
being responsible. Broodies are more numerous now^, and the heavy 
breeds are not laying as well as in October ; this also applies in a lesser 
degree to the Leghorns. Mr. Samuel Brownes White Leghorns still 
continue in the lead with the good score of 897, although less than 
Mr. Swift’s pen for the corresponding period in the first competition, 
yet they bid fair to reach good figures by the end of the test. The 
total number of eggs laid during the seven months wns 47.172, an 
average of approximately 683.6 eggs per pen. 
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SECOND VICTORIAN EGG-LAYING COMPETITION, 1912-13. 

Commencing I 5 ih April, 1912. 

CONDUCTED AT BURNLEY HORTICULTURAL SCHOOL. 


, Eggs laid during competiticn. 


No. of 
Fen. 

Breed. 

Name of Owner. 

April 15 
to 

Oct. 14, 

Oct. 15 
to 

Nov. 14. 

Total to 
Date (7 
months). 

Position in 
Competi- 
tion. 

40 

White Leghorns . , 

S. Brown . . 

756 

141 

897 

1 

28 

F. G. Eagleton 

723 

132 

855 

2 

23 

,, 

W. McLister 

721 

132 

853 

3 

47 


J. E. Bradley 

707 

139 

846 

1 A 

31 

1) 

Geo. Edwards 

716 

130 

846 

J ^ 

9 

I) 

J. Spotswood 

71S 

127 

845 

6 

20 

j* 

E. Waldon 

696 

136 

832 

7 

62 


B. W. Pope 

671 

142 

813 

8 

1 

5) 

J. Campbell 

669 

137 

806 

9 

37 


C. B, Bertelsmeier . . 

657 

134 

791 

10 

70 

j> 

C. J. Beatty 

674 

115 

789 

11 

46 

Black ’Orphigtons . . 

Wooldridge Bros. 

647 

136 

783 

12 

46 

H. A. Langdon 

674 

104 

778 

13 

25 

White Leghorns . . 

it. L. Appleiord 

637 

137 

774 

14 

14 

Black’brpingtons . . 

J. H. Wright 

637 

131 

768 

15 

3 

icing and Watson . . 

668 

99 

767 

16 

24 

White Leghorns . . 

Sargenfri Poultry Yards 

645 

120 

765 

17 

48 

>> 

Grithn Caut 

642 

118 

760 

18 

29 

JJ - ‘ 

J. B. Brigdcii 

629 

128 

757 

] “ 

39 


W. G. Swift 

621 

136 

757 

61 

Black Orpingtons . . 

Jas. Ogden 

620 

136 

766 

21 

13 

White Legliorns . . 

W. B. CreUiii 

621 

132 

753 


49 

n 

W. Purvis 

606 

147 

753 

J 

38 


11. Moy 

621 

129 

750 

24 

2 


B. llowlinson 

617 

119 

736 

25 

44 

,, 

A. W. Hail 

610 

122 

732 

26 

50 


A. Ahpee . . 

606 

124 

730 

27 

6 

11 

J. B. Macarthur 

613 

116 

729 

28 

33 

11 

11. aicKeuzie 

586 

136 

722 

29 

15 


Mrs. Steer 

598 

119 

717 

30 

7 

, J 

A. H. Padman 

585 

130 

715 

31 

53 

1 ) 

H. Hodges . . 

572 

140 

712 

32 

63 

,, 

Percy Walker 

576 

133 

709 

33 

30 

} ' • 

Mrs. Stevenson 

594 

109 

703 

34 

5 

Jl 

J. H. Brain 

561 

134 

695 

1 35 

36 

11 • • 

C. H, Busst 

568 

127 

695 

19 

1. 

Cowan Bros. 

569 

115 

684 

37 

42 

,, 

Mrs. Kempster 

556 

123 

679 

88 

61 

B.C. ’’Brown Leg- 
horns 

H. Ham mill 

536 

136 

672 

39 

10 

S. P. Giles 

539 

128 

667 

40 

8 

Black Orpingtons . . 

D. Fisher . . 

598 

66 

664 

41 

64 

White Leghorns . . 

11. Merrick 

529 

129 

658 

42 

56 

)» 

M. A. Monk 

549 

106 

656 

43 

69 


Morgan and Watson. . 

506 

136 

642 

J 44 

60 


Miss B. E, Ilyan 

517 

125 

642 

32 


S. Brundrett 

499 

135 

634 

} « 

65 


A. H. Thomson 

510 

124 

634 

54 


F. It. BeGaris 

519 

111 

630 

48 


Silver Wyandottes 

It. Jobling 

506 

113 

619 

49 

43 

White Leghorns . . 

G. Purton , . 

503 

115 

618 

50 

11 

’Black Orpingtons . . 

T. S. Goodisson 

498 

116 

614 

51 

27 

White Leghorns . . 

E. Nash . . 

483 

127 

610 

1 52 

12 


T. H. Stafford 

469 

133 

602 

53 

41 


A. Stringer 

471 

130 i 

601 

54 

4 

,, 

J. Blackburne 

474 

122 j 

696 

55 

57 


B. Walker 

474 

115 ! 

589 

1 56 

58 

Black’ Minorcas 

W. J. Stock 

473 

1 15 

588 

57 

52 

Chalmers Bros. 

453 

128 

581 

t 58 

55 

Brown Leghorns . . 

J . Mathieson 

449 

116 

565 

59 

66 

White Leghorns . . 

J. Moloney 

424 

127 

551 

60 

68 


W. J. McKeddie 

425 

111 

636 

61 

21 


J. O’Loughlin 

412 

114 

626 

62 

22 

Anconas . . 

W. N. Ling 

402 

118 

520 

63 

67 

A. B. Manning 

389 

122 

511 

64 

18 

White Leghorns . . 

B. Mitchell 

410 

99 

509 

65 

17 

S. Childs . . 

340 

137 

477 

66 

59 

>1 

W. J. Seabridge 

361 

114 

475 

67 

34 

Old English Game 

B. F. B. Moore 

344 

124 : 

468 

68 

36 

K. J. Barrett 

372 

94 

466 

69 

26 

(Beserved ) 

Totals 

38,621 

8,651 

47,172 : 
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HEMINDERS for 


LIVE STOCK* 

HORSES.--*S'^<^&ZficZ.— Over-stimulating and fattening foods sliould bo re- 
stricted. Water should be allowed at frequent intervals. Eixb down, on 
coming into stables in an overheated condition. Supply a ration of greenstuff 
to all horses. Brood mares should be well fed on succulent food if available; 
otherwise, oats and bran should be given. Foals may with advantage be given 
oats to the extent of 1 lb. for each month of age daily. Provision should 
be made for shade shelter for paddocked horses. 

Cattle.— P rovide supply of succulent fodder, clean water, and shade shelter. 

Pigs.— /9or’.s.— Supply those farrowing with plenty of short bedding in well- 
ventilated sties. Those wdth litters old enough may be turned into grass run. 
All pigs should be given a plentiful supply of clean water. 

Sheep.— Disturb sheep as little as possible during hot spells. Remember, 
rams work mostly in the cool of the day, and crossbred ewes are only now 
coming in seasoin The older the feed becomes the greater the necessity for 
salt in northern areas; -in wormy country it should be available at all times. 
If the least sign of worms exists, commence drenching weaners at once, and 
enable them to become strong before winter. Salt, 2 cwt.; Stockliolm tar, 
2 pints; and powdered resin, 1 pint (or 1 lb.); is a useful lick for young 
lambs in wormy areas. 

Poultry. — Separate the sexes; the cockerels should now be fattened' and 
marketed. Grade the young stock according to age and size, otherwise tlur 
younger birds will not thrive. Avoid overcrowding. Do not force puIletS' 
too much with animal food; build them up with a good variety of food, but 
avoid maize, and give but little meat. Increase the green feed; thoroughly 
spray houses and perches. Keep water vessels in shady spot, and renew 
water twice daily. Moisten dust bath. 


CULTIVATION. J 

Farm. — Get all crops harvested and stacked as soon as possible. Horse-hoe 
maize, potatoes and other summer crops. See to insurance of stacks of grain 
and hay. 

Orcharb. — Keej) the soil well scarified and weed free. Cultivate after 
•irrigation or rain. Do not allow the surface to become caked. Sjxray 
against eodlin moth, pear sing, vine caterpillar, and woolly aplris. Summer 
prune strong growing shoots and laterals. 

Vegetable Garden. — Plant out all seedlings when ready, from former 
sowings. Stir and mulch the surface. Dig each plot as it 'becomes vacant. 
Sow seeds of cauliflower, cabbage, peas, French beans, Kohl Rabi, &e. 

Flower Garden.— Keep the soil moist and cool by watering, hoeing, and 
mulching. Stake tender and lengthy plants. Water and shade young 
plants. Sow pansy, Iceland poppy, cosmos, aster, &e. 

Vineyard. — This is the slackest month in un-irrigatod vineyards — all ordi- 
nary work should be completed before Christmas, It is only exceptional 
operations, such as scarifying after rain or sulphuring in case of oidiurn, that 
must be carried out. In irrigated vineyard;s the application of water, and' 
the cultivation it necessitates, must receive attention. 

Cellar, — ^Fill. up regularly and keep cellar as cool as possible. Towards end 
of month commence to make preparations for’ the coining vintage. 


INDEX OP VOLUME X. 

The Index of Vol. X. will be supplied with the finst numben of 
Vol. Xi., vix., 10th JaniiAhy* 1913. 
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